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ABSTRACT:

This Final Range Wide Environmental Impact Statement presents the impacts associated with
the direct, indirect, and cumulative effects of mission diversification and changes to land use for
Yuma Proving Ground. New Department of Defense management and operational concepts and
programs require land use changes and the construction of new facilities and ranges. In accordance
with Council of Environmental Quality and Army guidance, a range of alternatives has been assessed
in the Draft Range Wide Environmental Impact Statement. The baseline activity levels (alternative A,
the “no action” alternative) are described for evaluation of environmental consequences of existing
activities. Impacts and mitigation to impacts for each evaluated alternative and the preferred alternative
are presented and compared in accordance with the National Environmental Policy Act.

Situated in southwestern Arizona, the Yuma Proving Ground installation is a desert test and
evaluation center with premier facilities for testing military materiel. Diversified operations will benefit
Yuma Proving Ground, the City of Yuma, the State of Arizona, and the Nation. However, new mission
elements, such as combat systems testing, troop training, and private partnership initiatives are
likely to result in significant impacts to the natural and human environment. Further environmental
documents addressing specific new mission elements will tier from this environmental impact statement.
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READER’S GUIDE

Welcome to the Yuma Proving Ground Range
Wide Environmental Impact Statement (RWEIS).
Before you start reading the document, allow the Army
a moment to explain the process and some of the
concepts used to prepare this analysis.

What'sin a Name...

Range Wide Environmental Impact Statement
is the title of this document. The “Environmental
Impact Statement” (EIS) portion is easy enough to
understand, but from where did “Range Wide” come?

Most military test installations are called “test
ranges”. In this case, that “range” is the entire
installation and not one of the individual firing ranges.
“Range Wide” then includes all activities inside the
boundary and everything outside the boundary that
falls under operational control of the installation.

The Document itself...

Rather than being encyclopedic, this document
is intended as a concise summary of the analyses
that have been performed. The Army has also
endeavored to write this document in simple language,
with a minimum of acronyms and euphemisms.

The Programmatic Approach...

The goal was to look at the sum of the activities
that occur (or are likely to occur) on Yuma Proving
Ground over the next 15 years. (Read that as 1999 to
2014.) No one can accurately predict exactly which
projects will take place in 2006, or 2010, or 2014.

However, the Army has a very good feel for the
types of activities that will occur, and has a general
feel for the technology trends that will establish the
test and training workloads 10 or more years from
now. So the Army took the programmatic approach
to this analysis.

To start, existing plans for the installation were
examined. Plans provide a framework for decisions.
The Army manages resources with plans. The Army
manages systems with plans. The Army manages
emergencies with plans. Most of the Army’s individual
subject plans at Yuma Proving Ground combine to form
what is known as the Installation Master Plan.

Of course, plans are dynamic. They change as
appropriate to meet the changing needs of the
installation. Even the preparation of this RWEIS has
had an effect on the Installation Master Plan. The

concept of three “mission-driven” regions was adapted
by the Master Plan after being proposed by this
analysis.

In many ways, the Installation Master Plan and
this RWEIS are sister documents that contribute
equally to the decisionmaking process on Yuma Proving
Ground.

The RWEIS also looks at programs. We can
accurately assume that tomorrow’s weapons systems
will have greater range than ever before. The Army
can assess the impact of that type of test and the
demands it may place on the installation, but only at
a programmatic level.

Finally, this RWEIS assesses the likely impact
that entire categories of actions may have. Throughout
the document, you will find references to the “big four”
categories of activities:

. military testing activities

. military training activities

. public-private partnership activities
. other activities (that do not fit into

the first three)

In the discussion of these four activity categories,
you will see many examples. However, none of them
are guaranteed to occur. Some actions and projects
very similar to those described will occur, but others
will not. They are just examples.

Do not be overly concerned that an individual
example is not explained in depth sufficient to evaluate
its full impact. All individual actions and projects will
receive appropriate additional National Environmental
Policy Act evaluation, as required.

Development of Alternatives...

Once the Army settled on the programmatic
approach, it needed reasonable (practicable)
alternatives to evaluate and compare.

A “No-Action Alternative” was created by
averaging total activity level for the most recent 5-year
period for which we had data (1991 t01995). That
became the baseline and a basis for comparing the
range of alternatives that would be developed. This is
Alternative A in the RWEIS.

It was determined that two alternatives would be
useful to evaluate the effect of either increasing or
decreasing the total military mission of the installation.
The Army selected cumulative levels of activity that

Final Range Wide Environmental Impact Statement



would be (on average) 50 percent less than the baseline
average and 100 percent more than the baseline
average. These are Alternatives B and C in the RWEIS.
Under both alternatives, non-military mission activities
would remain constant.

The Army also wanted to evaluate the effect of
modifying the level of various non-military activities
that occur on (and therefore under the jurisdiction of)
Yuma Proving Ground. This became Alternative D.

The Army wanted to ensure that we did not
prematurely exclude from consideration some activities
that were not beyond the limits of practicality. Many
activities were considered under this alternative, such
as commercial mining, agricultural outleases, outdoor
recreation, commercial ventures, and so forth. The
only criteria for an activity’s consideration, was that it
had to be compatible with the primary military test
mission of Yuma Proving Ground.

The Army also wanted an alternative that
reflected the approach that could be used to form
the Preferred Alternative, after receipt and
consideration of public comments. This was Alternative
E. Alternative E was formed by selecting individual
activity types from each of the other four alternatives.

Once the Draft RWEIS was published, the Army
received comments on the Draft RWEIS from everyone
(to include general public, agencies, Indian Tribes, and
military organizations). All of the comments were
carefully considered and the Preferred Alternative
(Alternative F) was developed. Public input was one of
the factors that assisted the Army’s decisionmakers
at Yuma Proving Ground in selecting activities to
consider at the installation between now and 2014.

The final RWEIS reprints concise summaries of
Alternatives A through E, and contains a detailed
description of Alternative F, the Preferred Alternative,
(in Chapter 2). The same approach is used in Chapter
4, describing the effects of the Preferred Alternative
and summaries from the Draft RWEIS of each
alternative. Keep in mind that the details are described
at the program level, rather than at the project level.

Public Involvement...

Before the analyses for the RWEIS began the
Army prepared a Public Involvement Plan. It was
published and released to the public. Extensive public
involvement was planned throughout the process.
Many of the announcements and informational
brochures were published in both English and
Spanish.

The Army then conducted scoping activities for
the Draft RWEIS with agencies, Indian Tribes, and the
general public. All public meetings were conducted in
an open house format, to facilitate participation.

The resources and issues identified during this
scoping process were documented in another report,
the Public Scoping Synopsis. Copies of this document
were distributed to every person and agency that
participated, in addition to copies provided to libraries.

The Army’s team of resource experts also did
exhaustive research to capture any reference material
that might be useful to the analysis. One copy of every
reference used or considered in the analysis was placed
into our Administrative Record. The record was and
is open to the pubilic.

Once the research phase of the project was largely
complete, the Army prepared another public document,
Analysis of Existing Database. This document
identified any gaps in the existing knowledge of the
environment at and around the installation. Itincluded
the first version of the bibliography for the RWEIS.

As the Draft RWEIS was developed, the Army
continued to accept input from agencies, Tribes, and
individual members of the public. At no time did the
Army stop accepting input from the public because
the official comment periods had ended.

The Draft RWEIS was published in August 1998.
A 45-day public comment period was held and
extensions were granted to every agency or individual
that requested one. Two public meetings were held.

Every comment received at the public meetings
or in writing was considered in the development of the
Preferred Alternative and in making corrections to facts
contained in the draft document. The collection of
these comments and the Army’s responses to them is
included as Appendix C-Comment Response
Document to the Draft RWEIS in the Final RWEIS.

The publication and distribution of this Final
RWEIS does not conclude public involvement in this
process. The Army will again solicit comments and
collect them in another publicly available document,
which will become another part of the public record.

After this RWEIS is complete, the public
(including agencies and Tribes) are encouraged to
continue participating in the development of
subordinate tiered National Environmental Policy Act
documents. Yuma Proving Ground welcomes your
thoughts and ideas to help the Army perform its
mission ...in concert with the environment.

U.S Army Yuma Proving Ground



Executive Summary

EXECUTIVE SUMMARY

INTRODUCTION

This Range Wide Environmental Impact Statement (RWEIS)
presents the direct, indirect, and cumulative effects of a range
of alternatives, including the Preferred Alternative to diversify
Yuma Proving Ground (YPG) operations. The Preferred
Alternative, if adopted by the U.S. Army (Army) would convert
YPG into a multipurpose installation. The new program would
incorporate new management practices, update operational
concepts, and integrate opportunities for public-private
partnerships to meet the demands of a broader customer
base. The location of YPG is shown in figure 1.

The RWEIS addresses the general impacts of a broad program
(the total YPG mission) to a large geographic area
(southwestern Arizona). This RWEIS is therefore a
programmatic type of environmental impact statement (EIS)
as defined by the National Environmental Policy Act (NEPA).
Future actions at YPG will require lower tier documentation
under the National Environmental Policy Act. Projects
identified in the Preferred Alternative are representative
examples and do not represent commitments made by YPG
or the Army. The RWEIS is designed to function along with
the other planning documents at YPG, such as the Installation
Master Plan, the Integrated Natural Resources Management
Plan, and the Integrated Cultural Resources Management Plan.
If additional Army initiatives result in proposed programs
not covered by this RWEIS, then additional NEPA
documentation would be prepared, as appropriate.

Purpose AND NEED

Defense systems development at YPG requires modern, large,
specialized test facilities with advanced data acquisition
capabilities. Future mission needs will require changes in

the infrastructure and increased capabilities of YPG during
the life of this document (1999 to 2014). These changes could
result in potentially significant effects to the environment.

The Preferred Alternative identifies potential future mission
activities at YPG and the extent of changes needed to support
that mission. Changes in future activities on YPG are
analyzed in relation to the following activity areas: testing,
training, public-private partnership opportunities, recreation,
and other activities. The expanded mission is expected to
increase troop training, introduce combat systems testing,
and involve new customers from the private sector. Training
activities at YPG have increased over the five-year period from
1991 through 1995. This continued expansion of training
exercises, activities, and diverse participants will increase
impacts to the environment. All branches of the military are
likely to conduct training activities at YPG within the 15-
year life span of this document.

ALTERNATIVES CoONSIDERED IN THIS RWEIS

A range of alternatives were developed in relation to the
proposed action to direct the future development of YPG.
Preparation of this document considered several alternatives.
Developmental criteria are shown in the box below.

Alternative A - Baseline Activity Levels (No

Action)

Alternative A is the No Action alternative. This alternative
considered activities on the installation at levels comparable
to those experienced during the five-year baseline period from
1991-1995. Over this baseline period the type and frequency
of mission activities fluctuated, as a reflection of changing

DeEvELOPMENT CRITERIA FOR ALTERNATIVES CONSIDERED

. The military mission continues to have top priority.
. New activities that are compatible with the military mission will be considered.
. Range areas are closed to the public except as specifically authorized. Roads and other

facilities routinely available for public use may also temporarily be closed (when required)

for security and safety.

. The Army and Department of Defense comply with the applicable federal and state
regulatory statutes (environmental laws, permits, and licenses).

. Valid existing rights and formalized agreements are protected and maintained, as required
by law.
. The policies and planning of adjacent land owners, managers, and local governments are

considered in projects conducted at YPG.

S1
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national defense needs. Therefore Alternative A considered
fluctuations in activity levels to be an integral part of
operations, and anticipated that similar fluctuations, within
the range established, would continue to occur. Support
services and maintenance of existing facilities and
infrastructure were also expected to continue at levels
comparable to those experienced during the baseline period.

Alternative B - Decreased Military Mission

Under alternative B some military operations were evaluated
in context of a 50 percent decrease from baseline levels.
During development of this alternative, not all areas of the
composite mission at YPG were expected to decrease over
the next 15 years. Predictions of decreases in mission
activities were based on information and knowledge available
from the technical divisions at YPG. The development of more
advanced technology was considered a key factor when
evaluating the potential for an activity to decrease.

Alternative C - Increased Military Mission
Alternative C predicted increases for baseline military mission
activity and enhanced the principal mission by incorporating
more military activities, such as training. The predicted
increases in mission activity levels varied for each functional
region, however, installation wide activity was assumed to
increase 100 percent above baseline-period activity.

Alternative D — Modified Nonmilitary Mission
Under alternative D military mission activity would have
remained consistent with baseline conditions described in
Alternative A. However, nonmilitary activities, such as
recreational use and private industry partnerships, were
predicted to experience increases or be added as new
activities. Other nonmilitary activities; such as mining and
agricultural outleases, were considered.

Alternative E - Diversified Mission

Under alternative E, enhancement of the military and
nonmilitary activities at YPG would occur. Alternative E
incorporates parts of alternatives A through D. The emphasis
on testing would continue, with new testing activities
introduced. Training activities would also increase. Private
industry partnerships would be sought that encourage the
use of existing facilities, and new facilities constructed in
support of a diversified mission. Building state-of-the-art
technology and infrastructure to support an expanded private
and military customer base would be maximized for the
installation land assets.

Alternative F - Preferred Alternative

Alternative F was developed after publication of the Draft
RWEIS. This alternative is a synthesis of alternatives A
through E, formulated by considering the needs of YPG and
the comments received on the Draft RWEIS. Under alternative
F, the installation mission would diversify military and
nonmilitary activities. Test activities and capabilities will
adjust as technology advances and national defense objectives
change. Traditional test and evaluation will continue to be a
priority. New military activities, such as training, will be added
to YPG. Private industry will be encouraged to use existing

Executive Summary

facilities and construct new facilities in support of a diversified
mission. This alternative includes developing partnerships
with more military units and other government agencies.
Yuma Proving Ground will maintain, remodel, or dispose of
existing facilities, as appropriate, to support a diversified
mission.

IssUEs

Comments were solicited from the public, government
agencies, Native American tribes, and non-governmental
organizations regarding the scope and content of the RWEIS
and the future of YPG. Comments received were evaluated,
and the ideas were included in the formation of the Preferred
Alternative.

Agencies and Tribes expressed concern for biological, cultural,
and water resources. They also wanted to clearly establish
agency roles and responsibilities with reference to YPG
operations. The public commented about concern for
biological and cultural resources, land use, and NEPA
compliance.

IMPACTS

Listed in Table S-1 are the potential significant environmental
impacts of all of the alternatives. Table S-1 also lists the
range of impacts possible for alternative F.

Potentially significant impacts may occur to geology and soils,
biological resources, cultural resources, and socioeconomics.
The military presence at YPG protects natural resources by
limiting access and activities, preventing or mitigating many
impacts. The military presence in the Yuma, AZ, region
provides positive socioeconomic benefits.

CONCLUSION

Alternative F, the Preferred Alternative, was developed to fulfill
the requirements of the proposed action at YPG. This decision
was made based on the YPG mission, the needs of the Defense
Department, potential environmental impacts, and by
considering input from other government agencies and the
public. Alternative F is expected to be the most efficient and
sustainable use of Army resources found at YPG. The Army
and YPG will make every reasonable effort to minimize
environmental impacts through careful planning, best
management practices, and mitigation actions.

TiErRING AND NEPA DOCUMENTS

This RWEIS will assist decisionmakers in developing future
courses of action for the installation. Future environmental
documents will be needed, as the courses of action are fully
defined. These future environmental documents will tier by
reference to this programmatic RWEIS. Documents may
include site or program specific Environmental Assessments
(EAs), records of environmental consideration (RECs), or
regulatory permit applications.

S-3
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added and othersare
reduced.

New, compatible non-
military activitiesare
per mitted.

1-6 construction projects

TABLE S-1
COMPARISON OF POTENTIAL ENVIRONMENTAL IMPACTS BY ALTERNATIVE
Alternative Geological & Soil Biological Resources | Cultural Resources Socio-
Considered Resour ces economics
Alternative A Test km/yr. driven = <1 kmP/yr vegetation 2 test excavations/yr. $119
1991-1995 Baseline 488,267 trimmed or removed. No sites damaged. million/yr. to
Military Activities Rounds fired = 243,450 3 vegetation removal local economy.
1-3 construction projects. projects/yr.
Alternative B Test km/yr. driven = <1 km#yr trimmed or 1 excavation/yr. $59 million/yr.
Decreased Baseline 244,130 removed. No anticipated sites to loca
Military Activities Rounds fired = 121,730 1 vegetation removal damaged. economy.
2 construction projects project/yr.
Alternative C Test km/yr. driven = <2 km/yr vegetation 4 test excavations/yr. $179
Increase Baseline 976,530 trimmed or removed. No anticipated sites million/yr. to
Military Activities Rounds fired = 486,900 6 vegetation removal damaged. local economy.
Introduce New 2-6 construction projects projects/yr.
Military Activities
Alternative D Test km/yr. driven = <38 km/yr vegetation 3 test excavations/yr. $119
Baseline Military 537,100 trimmed or removed. No anticipated sites million/yr. to
Activities Rounds fired =243,550 6 vegetation removal damaged. local economy
Introduce New 2-6 construction projects projects/yr.
Nonmilitary
Enterprises
Alternative E Test km/yr. driven = <3 kmP/yr vegetation + 6 test $200
Increase Baseline 1,025,370 trimmed or removed. excavations/yr. million/yr. to
Military Activities Rounds fired =511,260 6 vegetation removal No anticipated sites local economy.
Introduce New 2-6 construction projects projects/yr. damaged.
Military Activities and
Nonmilitary
Enterprises
Alternative F Test km/yr. driven = <3 kmP/lyr vegetation 2- 6+ test $119 - $200
Military activity 488,270 - trimmed or removed. excavations/yr. million/yr. to
would fluctuate above 1,025,370 3 - 6 vegetation removal No anticipated sites local economy.
and below basdline. Rounds fired =243,450 - projects/yr. damaged.
New activitiesare 511,260

U.S Army Yuma Proving Ground

S4




Table of Contents

TABLE OF CONTENTS

EXECUTIVE SUMMARY ..ottt ettt e e ettt e e ettt et et et e e e e et e e e eta e e e eeba e eaerba e aanrannns S-1
1.0 PURPOSE OF AND NEED FOR ACTION ...ttt ettt e et e e et e e e et e e e enaa e aaaes 1
I R 1 o) oo [ 6 o H o] o IO TP PP UPT PP 1
I O o o= o] o PP 1

I 2 7 Vo (o | o 18 1 o Vo P 1
1.1.3  ONQOoING MISSION ACTIVITIES ....uieiiiiii i et e et e e e e 1
D2 o o] oo ST To I AN ox A o] o [N 1
1.3 Purpose of and Need FOr ACTION ...t e e e ans 1
1.4 Scope Of the RWELS ...t et e e e e ens 3
O R e I o 0T =T 1 PP 4
1.4.2 RWEIS ODBJECLIVES ...ttt ettt et e e e et et e e e e et et en e e e 4
1.4.3 Regulatory REQUIFEMENTS ... ettt ettt e e e et e e e e e e e et et en e eneeaen 4
1.4.4 PUDBIIC INVOIVEMENT .. oottt e e et e e e e e e e e e e e e e enns 4
I T 1= =] U= PPN 5
1.5 Environmental ISSUES ANAIYZEA ... 5
1.6 FUNCHIONAI UNITS ...ttt ettt e et e e et e e e e e e eenns 5
1.7 DocUMENT OrganiZatiOn .........ie.iieii it ettt et e et e e e e e e e e e e eaeanaens 5
2.0 ALTERNATIVES CONSIDERED .....couii ettt ettt e e e e e e e e eeeas 7
b N [ o 1 e To [ Tox 1 o] o I PP PPPTPN 7
2.1.1  OVerview Of AIEINALIVES ....ocuiiiii ettt ettt e e e e e e e en e e e e e enes 7
2.1.2 Development Criteria for Alternatives CONSIAEred .........c.oiuiieiiiiiiii e 9
2.1.3 Military Mission and SUPPOrt DIr€CLOrAteS ........cuiiuiiiiii et eans 10
2.1.4 Functional Units of Yuma Proving GroUNd ...........cooeiiiiiiiii e 11
2.2 Alternative F - Preferred AIErNAtIVE ........couiiiiii et 17
b R o - W =Yoo o PP 18
D A O 1 o To | F= N = (=T | o] o IO PP 20
b T - Vo 1§ [ o F= B = (=T | o] o [ PP 21
D AN | 4= o Y- Lo T PP 23
P S I © ) i £ o £1 o T i (o] i PP 24
2.2.6 Management, Monitoring, and Mitigation ..o e 24
2.3 Alternatives Eliminated from Detailed ANalySiS .......c.iuiiiiiiiiii e 25
2.3.1 Nuclear, Biological, and Chemical ACLIVITIES ... e 25
2.3.2 Discontinued Use of Yuma Proving Ground as a Military Proving Ground ................cccceeeeenes 25
2.4 Comparison of Alternatives Considered and Environmental Consequences ..................... 25
3.0 AFFECTED ENVIRONMENT ...oei ittt ettt ettt e ettt r e e e et e e e e et e e e eta s e e e et e eaernaaaaes 33
G 0 N [ o 1 oo [ Tox 1 [o] o NPT TP PPTPPT 33
70 0t R @1 9 o = (= PP 33

R 70 2 o o Yo To | = T o |V PP 33
A N | g S (oL 101 B 1 ol T PP PP UP T PPTPPT 35
3.2.1 Installation Ambient Air QUAlITY ..o s 35
3.2.2  AIr QUALILY MONITOIING .ottt ettt et ettt e et et e e e e e e e et e a e e eans 38
3.3 WALEE RESOUNICES ...eiitiieiiite ettt ettt e e et e e e et et et e e e e e e e e e r e s e eneaeens 40
T T B 1 L g =Tt Y= U =] PP 40
3.3.2  GroUNAWALEEr RESOUICES ....ctiieuiteet e ete et e e et et e e et et e et et e e et e en e n e e e en e e neeeenaeeneen 42
3.4 Geological and SOl RESOUICES ... ... e e 44

Final Range Wide Environmental Impact Statement



Table of Contents

1 I 3 R ©T=To] oo | (ol B T=T=Yod o 1o 1 To] o [N 44
I I N 1= To] oo | ol ==Y o] B 1 o= PP 44
1 I S T S To 11 B T=TYod T o] 1 o] o £ PP 45
P S To T | = 011 [ o PP 46
R I R 1= 1= o 0[] | PP 46
3.4.6 Geological and Soil Resources by RegION ... ... 46
3.5 BiologQIiCal RESOUFCES ....cuiiiiieii ettt ettt et et et e e e e e e e eens 48
I T T Y =T 1= - A o] o ISP 48
TSI Z A V1Y o | 11 (PP PRSPPI 48
3.5.3 Threatened and Endangered Species and Wildlife of Concern ............coooiiiiiiiiiiii s 50
3.5.4  SenSitivVe HADITAS ......cceiie et 50
3.5.5 Wild HOISES @Nd BUITOS ....ctiieiiieet ettt et et et e e e e e e e e e e e e n e e enaennnees 52
3.6 CUITUINAl RESOUICES ...ttt ettt ettt et e e et et et et e e e e e e e e e e e enns 53
I G R OB 1 (U = @ AT T PPN 53
3.6.2 Archaeological ReSEArCR ... ... s 53
0 I G C T I o [=3 o 1] o] Tl == g o o PPN 54
3.6.4 Cultural RESOUICES ACHIVITIES ....iriiitie ittt e e e e e e e e e eees 54
3.6.5 Native American CUltural CONCEIMS .......uiiuiiuiiiiet ettt e e e e e e e ennees 56
I AT Tod [o 1= ToTo] o] o 4 | [0} SN PP PP PPTPPT 57
R TR A ST ol = 1 IS =1 1 1 Vo PP 57
1 7 =l oo gTo] o ¢ | oS T= u {1 Vo [ PP 57
3.7.3  ENVIrONMENTAl JUSTICE ...oooiitiie it et ettt e e e e r e e e e e e e en e ennees 58
3.7.4 Yuma Proving Ground PersSONNEL ... e 58
O T =1 o Lo I O E ] PP P PP PPTPPP 60
0 78 S 20t R [ 153 = 1] F= U] o T T PP 62
3.8.2  AdJACENT LANGA USE ...ttt ettt et ettt a e eaas 63
3.8.3  Off-PoSt LOCAtIONS LANG USE .....iiiiiriiiiiie ittt e e e e e e e e e e ennees 63
3.8.4 Regional ReCreation RESOUICES ... ...ttt e e eaas 64
e N N (o =P PP UPTPPPTPPP 65
3.9.1 Noise in the Kofa REGION ... e eaas 66
3.9.2 Noise in the Cibola REQION ...... .. et eeeaas 66
3.9.3 Noise iN the Laguna REGION ... ... e e e e e e e e e e eans 66
3.9.4 NOISE IN Off-POST LOCALIONS ... ccuiriietiiiite et ettt e e e e e e e e e e enaeenees 66
3.10 Hazardous Substances and Waste Management ...........oooiiiiiiiiiie e 67
3.10.1 Hazardous Substances ManagemMENT ... ... it eaas 67
3.10.2 Hazardous Waste ManagemMENT ... e e eaas 69
Gt I ¥ To [ = 1 o] o [P PP UPTPPPTPPP 73
R0 700 I 0t R (] o 14 [ To = = T I = o] o 1 PP 73
12 70 N 2 o T oY To] o T4 [ To [ 2 ¥=To [ T- 1 € o] o PN PP 73
3.11.3 Radiation DY REQION ...ttt et eaas 75
3.12 ABSTNELIC VAIUES ... ettt e e e eans 78
3.12.1 Areas of Aesthetic and Visual ValUe ..o 78
3.12.2  Areas Of SPeCIial INTEIEST . ... .. ittt eaas 78
3.12.3  VisSUAl ENVIFONIMENT ...ttt ettt et e e e e e r e e e e e e e e e e e e e e enneennees 78
3.13 Utilities and SUPPOrt INTraStrUCTUNE ... e e e 80
3.13.1 Power Supply Distribution SYStemS ... ... e 80
3.13.2 COMMUNICALIONS SYSTEIMS ... ..ttt ettt et et et e e e et et e e e e e e e e e e e a e enaenaenns 81
3.13.3  Solid Waste ManNagemMENT .........ouiiiii ettt ettt et e et e e e e e eans 81
3.13.4 Wastewater TreatMent ... e e e e e e e 81
3.13.5 Petroleum Product Delivery, Storage and USAge .........c.oiuiiuiiuiiiiiiiiaii e eaae 82
3.13.6 Water DistribUtion SYSTEM ... iu i et e e e eaas 82
3.13.7  FACIlITIES ANO SEIVICES . vuiitiii ittt et ettt et e e e r e et e e e e e e e e e enaennees 82
10 00 7 S Y =T g 1] o o = 11 [ ] o [P PP 84
3.14.1 External Transportation NetWOIK ... e eaae 84
3.14.2 Installation ROAA SYSTEIM ......iuiiiiiii e e et e e e e e eaas 84
R0 70 7 e TN | i I = g T = o [ o PP 84
I R ¥ U] oY= Lo [ PP 85
3.14.5 Transportation of Ordnance and Hazardous SUDSTANCES ..........cciiiiiiiiiii i 85

U.S Army Yuma Proving Ground



Table of Contents

3.15 Health @nd SAftY ..o et a e 86
3.15.1 General Public Health and Safety CONCEINS ......couiiiiii e 86

R T L T2 o q o] [0 1] YOO 86

R I LT T ©1 Yo To =1 o o PP 86
3.15.4 Hazardous SubStances and WAaASTE ...........oouiiuiiiiiiii e e 86
3.15.5 Nondestructive INSpection TECANIQUES ... ..o e e 86

10 I ST T - 1Y g = o |- L[] o [ PP 86
3.15.7  INAUSEIIAl SAfOLY . ..eiii e et eaas 86
B.15.8  FlIgNt Saf Oty ..ot eaas 86
3.15.9 Electromagnetic RadialiOn ..........ciiiiiiii et eaas 86

4.0 ENVIRONMENTAL AND SOCIOECONOMIC CONSEQUENCES .........c.ooiiiiiie e, 87
o I | 1 o Yo [ T T ] o IO PP 87
o O R YT [ 11 (o= g [od o @ ) (] o T S 87

g R A I (T g F= ULV 87
A N | gl = =T ] U 1 o= PP 88
4.2.1 Effects of the Preferred AITErNAtiVe ... e 88
A \V 1 To F= o] g WY =T T 1 =S 89
4.3 WALEE RESOUICES ...ttt ettt ettt ettt e et ettt et et e e a e e e a et e e e ae e aenennen 90
4.3.1 Effects of the Preferred AITErNAtiVe ... e e 90

o T |V 1 To F= o] g WY (=T T 1 =P 90
4.4 Geological and SOOIl RESOUFCES ...t e e e 92
4.4.1 Effects of the Preferred AITErNAtiVe ... e 92
N \V 1 To F= o] g WY (= T 1 =S 95
4.5 BiologICal RESOUNICES ...uiiiiiiii ettt ettt et e e e e et et e e e e e e e en e eaneens 97
4.5.1 Effects of the Preferred AITErNAtiVe ... e 97
4.5.2  MitigAtiON MEASUIES ... e ittt ettt ettt et et e a e e et e e e e e e e e e e ea e e 102
4.6 CUITUIAl RESOUFCES ...uiiieiiii ettt ettt ettt et et e e e et et e e e e e e e e e enaeaaanaen 104
4.6.1 Effects of the Preferred AITErNative ... e 104
4.6.2 MitigAtiON MEASUIES ... ettt ettt et e e et et et e e e e e e e e e e e e e e ea e en e e 105
S S Yo Tod To 1Yol o] o T ] o 0 Y oSN PRS 106
4.7.1 Effects of the Preferred AItErNative ... e 106
o R ¥ [ 0] 0 1 1= 1 oY A PP 106
R -V o [0 B U LT PPN 107
4.8.1 Effects of the Preferred AItErNative ... e 107
4.8.2 MitigAtiON MEASUIES ... ettt et et ettt e e et e a e e et e e e e e e e e e a e en e e 108
e T N[0 - PPN 109
4.9.1 Effects of the Preferred AITErNative ....... ..o e 109
4.9.2  MitigAtiON MEASUIES ... e ittt ettt et ettt et et e a et et e e e e e e e e ea e en e e 110
4.10 Hazardous Substances and Waste Management ............oovoiiiiiiiiiiiiiie e 111
4.10.1 Effects of Preferred AITErNative ....... ... e 111
4.10.2 MitigationN IMEBASUIES ... ..ttt et ettt e et e e et et e e e e e e et e a e en e e 111
o I I - T [ = £ o] o [P 113
4.11.1 Effects of the Preferred AITErNative ...... ... e 113
4.11.2 MitigationN IMEBASUIES ... ettt ettt ettt ettt et e e e e et e e e e e e e e ea e eneen e 113
A.12 ACSTNETIC VAIUEBS ... et et e e e e e 115
4.12.1 Effects of the Preferred AITErNative ...... ... e 115
4.12.2 MitiQationN IMEBASUIES ... ..t ettt e et et e e ettt e e e e e e et et en e e 115
4.13 Utilities and SUPPOrt INTraStrUCTUNE ...t e e e e 116
4.13.1 Effects of the Preferred AITErNative ...... ... e 116
4.13.2 MitiQationN IMEBASUIES ... .. ittt ettt et ettt et et e et e et e e e e e e et et en e e 117
o I A I = 1 1< 0T = Ui o] o PP 118
4.14.1 Effects of the Preferred AITErNative ........ .o e 118
4.14.2 MitigationN IMEBASUIES ... ..ttt ettt et et et e e et et e e e e e e e e e e en e e 118
4.15 Health and Safety ... ettt e e e e 119
4.15.1 Effects of the Preferred AITErNative ...... ... e 119
4.15.2  MitigationN IMEBASUIES ... ettt ettt et ettt et e et e et e e e e e e et e a e en e e 119

Final Range Wide Environmental Impact Statement
i



Table of Contents

4.16 Unavoidable Environmental EffeCtS ..ot 120
4.16.1 Irreversible and Irretrievable Commitment of RESOUICES .......ocuiiiiiiiiiiiiiiiiiieee e 120
4.16.2 Energy Requirements and Conservation Potential ... 120
4.16.3 Natural or Depletable Resource Requirements and Conservation Potential ....................... 120

4.16.4 Urban Quality, Historic and Cultural Resources, and Design of the Built Environment .... 120
4.16.5 Relationship Between Short-term Uses of the Human Environment and the Maintenance and

Enhancement of Long-term ProdUCTIVITY ... e 120

4.16.6 Potential Regulatory ConfliCts ... e 120

4.17 Cumulative Impacts of the Preferred Alternative ....... ... 122
4.17.1 Local CUuMUIALIVE TMPACTES ...ttt e e e e e e e 122

4.17.2 Regional Cumulative IMPACES ... ...t eae 122

4.17.3 ENVIroNMENTal JUSTICE ....c.uieeiiiiiii et et e e e e 124

4.18 Environmental and Socioeconomic Consequences for Other Alternatives Considered. 125
4.18.1 Alternative A (NO-ACLION alterNatiVe) .......cooiiiii e 125

4.18.2 AIernative B (50%0 GECIEASE) .....uiuuie ettt ettt e e e e e e a e e e 126

4.18.3 AIernative C (1000 INCIEASE) .. .uuuitin e ettt et et e e et et et ea e e et e e e e e e e e ea e enaenaennen 127

4.18.4 Alternative D (modified non-military activities) ..........ccooiiiiiiiiii e 128

4.18.5 Alternative E (SOmMe Of @aCKh) ... i e 129

5.0 LIST OF PREPARERS ... ettt et e et e e et e e e et e e e eaan s 131
6.0 DISTRIBUTION LIS T ottt et ettt e et e e e et e e e et e e e e et e e e etb e eeebanans 135
(C I 0 1017 Y 3 PP 137
LISTOF ACRONYMS AND ABBREVIATIONS ...ttt et e e e e eeeas 141
1N B G TP P PP TUPPTTRPPPN 145

APPENDIX A - List of Laws, Regulations, Management Plans, Permits, Licenses, and Memoranda of

18] aTe 1T 851 2= 10 Lo 112 o H TSP A-1
APPENDIX B - BiblIOQraphy ...ttt ettt e e e e et e e e e eaaaaanas B-1
APPENDIX C - COMMENT RESPONSE DOCUMENT ....coiiiiitiiiiiiiee ettt ibbare e e e e e C-1

U.S Army Yuma Proving Ground



Figure

©CO~NOOURWNLE

Table of Contents

LIST OF FIGURES

Page #
Location and Regions of Yuma Proving Ground ...........c.iiiiiiiiiiiieeee e S-2
Location Map of U.S. Army Yuma Proving GroUNd .........c.oouiiiiiiiiiiiie e 3
Regions of YUMa Proving GrOUNG ...t e e e e e e e e e e 6
Site Map Of KOfa REGION ...ttt et e e e eaeens 12
Site Map of Cibola REGION ... et e e e e 13
Site Map Of Laguna REGION ...t e e e e ens 14
Restricted Airspace Used by Yuma Proving Ground ......... ... 15
Map of Off-post Locations Used by Yuma Proving Ground ...........cccooiiiiiiiiiiiiiiiiiiieieeeanes 16
PM,, Nonattainment Area at Yuma Proving Ground...............cccccuuuimmmimiiimimiiii, 37
Major Drainage Features of Yuma Proving Ground ..o 41
Cross Section of Yuma Proving Ground Generalized Geology .........ccoooiiiiiiiiiiiiiiiiiiiinaans 44
Vegetative Provinces of the SON0ran DESErt ... 49
Areas Surveyed for Cultural Resources at Yuma Proving Ground ............ccoeiviiieiiiiennennns 55
Yuma Proving Ground and Adajcent Land USE .......c.ieiiiiiiiiiiiii e 61
Radiation Use Areas on Yuma Proving GroUNd .........c.ocuiiiiiiiiiiii e 74
Areas on Yuma Proving Ground of Aesthetic and Visual Value ..................oons 79
Areas of Known and Potential UXO Contamination ...........cccceiviiiiiiiiiiiiicieeeeeeeeeeeennn 121

Final Range Wide Environmental Impact Statement



Table of Contents

LIST OF TABLES

Table Page #
S-1 Comparaison of Potential Environmental Impacts by Alternative .............c.cooiiiiinann.e. S-4
2-1 Estimated Activities Under the Preferred Alternative ..........ccocoiviiiiiiiiiiiiiiiieeceeee, 17
2-2  Summary of Environmental Consequences for Alternatives Considered ............c..cc.c...... 26
B R I O 110 o T= 1 o] [0 VAR U 10 01 o g =1 Y PP 34
3-2 PM,, Concentrations in Yuma County, Annual Averages for 1990 to 1995 ..................... 35
3-3  YUMA CoUNtY AT QUATTTY ..ottt e e e e ens 36
3-4 1995 Air EmIssions for Permitted SOUICES ......ccuuiieiiiiiiiei et 39
3-5 Area and Proportionate EXtent of SOIlS ... 45
3-6 Plants and Animals at YPG Listed as Federally Protected or Arizona Wildlife of Special

(070 oo =T g o PP 51
3-7 Cultural Resource Sites by Associated Topography, Soil, and Vegetation ....................... 53
3-8 RegionNal POPUIATION ..ottt e e e e e e ens 57
3-9  TouriSt DOHAr IMPACT ... ..ttt e e e e e e ens 58
3-10 YPG Personnel ClasSifiCatiONS ........cc.uiiuiiiiiiie et e e e e e 59
3-11 Total Land Under Custody and Control of YPG ... 60
3-12 EXISTING LANA USE ATCAS . ..eniniieiiiee ettt ettt et et e et et e e e e e e e e en e eaneens 62
3-13 Installation Compatible Use Z0NeS (ICUZ) ... ..o 65
B I A T i (o3 [0 [ U o= Vo [T TP 68
3-15 Wastes Shipped iN 1005 ... ettt 71
3-16 ENErgy UsSeE At YP G ...ttt ettt aaas 80
B A e B L= B S] (o] =T [N N =7 TP 83
4-1 Air Emissions of Permitted (stationary) Sources for the Preferred Alternative ................. 88
4-2 "Good” and “Bad” Firing Conditions Related t0 NOISE ........ccoiiiiiiiiiiii e 110
4-3 NON-10NiziNg RAIALION SOUICES ... ..t e e e e e 114

U.S Army Yuma Proving Ground

Vi



Purpose of and Need for Action

1.0 PURPOSE OF AND NEED FOR ACTION

1.1 INTRODUCTION

This Range Wide Environmental Impact Statement (RWEIS)
presents the direct, indirect, and cumulative effects of the
proposed action to diversify Yuma Proving Ground (YPG)
operations. The program proposed to be adopted by the Army
will convert YPG into a multipurpose installation. The new
program will incorporate new management practices, update
operational concepts, and change the mission direction to meet
the demands of a broader customer base. The RWEIS
addresses the general impacts of a broad program on a large
geographic area. This document is a programmatic type of
environmental impact statement (EIS), as addressed in Title
40, Code of Federal Regulations 1502.20 (40 CFR 1502.20).

The information and analysis contained in the RWEIS are in
accordance with the National Environmental Policy Act (NEPA)
of 1969 [42 United States Code (USC) 4321-4347], the
President’'s Council on Environmental Quality (CEQ)
regulations [40 CFR 1500-1508], and regulations issued by
Department of Defense (DoD) and the Army to implement CEQ
regulations. 32 CFR 651 (AR 200-2) requires the integration
of environmental considerations into Army planning and
decisionmaking. 32 CFR 650 (AR 200-1) describes Army
procedures to preserve, protect, and restore the quality of the
environment.

Activities anticipated at YPG include mission modification,
construction, and proposed land use changes. Areas of activity
that will be affected by the proposed action include testing,
training, public-private partnership opportunities, and other
nonmilitary activities. The Final RWEIS responds to public
and agency comments to the Draft RWEIS. The Draft RWEIS
analyzed alternatives for developmental options for the future,
and their environmental management requirements. The
Preferred Alternative (alternative F) was developed after receipt
and consideration of public and agency comments during the
comment period.

The Preferred Alternative is presented in detail in this
document. Other alternatives are summarized. If additional
Army initiatives result in proposed programs not covered by
this RWEIS, then additional NEPA documentation would be
prepared, as appropriate. Lower tier environmental
documentation will be required in the future to disclose site-
specific impacts, as required by 40 CFR 1502.20. (Throughout
this document, the Environmental Sciences Division at YPG
is referred to as ‘environmental programs.” The name
‘Environmental Sciences Division’ was correct as of 4 January
1999. However, department titles change over time.)

1.1.1 Location

Yuma Proving Ground is located in southwestern Arizona near
the Colorado River. The installation is 37 km (23 miles)
northeast of the City of Yuma along U.S. Highway 95, between
Interstate Highways 8 and 10 (figure 2). Yuma Proving Ground
is approximately 200 km (125 miles) west of Phoenix, AZ and
288 km (180 miles) east of San Diego, CA. Yuma Proving
Ground covers 3,380 km? (1,300 square miles) of Sonoran
Desert.

1.1.2 Background

Testing and evaluating modern military equipment in
southwestern Arizona began in 1943 when Yuma Test Branch
operated along the banks of the Colorado River. Its mission
was to test new bridge designs, boats, and well-drilling
equipment for the Allied Armies during World War Il. The
installation was closed in 1950. The Army reopened the
installation in 1951 as the Yuma Test Station. Public Land
Order (PLO) 848, dated July 1, 1952, withdrew and reserved
certain public lands in Arizona for the use of the Army in
connection with the Yuma Test Station, pursuant to Executive
Order (EO) No. 10355 of May 26, 1953.

YPG lands are withdrawn from all forms of appropriation under
the public land laws, including the mining and mineral leasing
laws. Public Land Order 848 provides that YPG lands will be
returned to the administration of the DOI when they are no
longer needed for the purposes for which they are reserved.

Upon reorganization of the Army in 1962, Yuma Test Station
was designated as Yuma Proving Ground. Public Land Order
8476 dated September 28, 1983 withdrew 253 acres in
Township 7 and 8S, R21W of the Gila and Salt River Meridian
from surface entry and mining for use by the Army for military
purposes. The land remains open to mineral leasing. Since
1974, YPG has operated as a major range and test facility for
the DoD. Yuma Proving Ground has continued to be ideally
suited for testing military equipment, weapons, vehicles, and
aviation systems in desert environments.

1.1.3 Ongoing Mission Activities

The principal mission of YPG is to plan, conduct, analyze,
and report results of military materiel tests in development
and production phases; review plans and monitor
developmental testing conducted by developers, producers,
and contractors; provide technical support, guidance, and
services to Federal agencies and branches of the military; and
conduct operational testing and troop training exercises.
Typical projects conducted at YPG are shown in the box on
page 3.

1.2 Prorosep AcCTION

The proposed action is the conversion of YPG from a traditional
Army test installation to a diversified, multipurpose
installation. The multipurpose installation will integrate
training, private partnerships, and other mission-compatible
uses with Research, Development, Test, and Evaluation
(RDTE) activities indicated in the Installation Master Plan and
other applicable planning documents.

1.3 Purprose oF AND NEED FOR ACTION

Defense systems development at YPG requires modern, large,
specialized test facilities with advanced data acquisition
capabilities. Future mission requirements will dictate what
kind of changes to the infrastructure and capabilities of YPG
are required during the next 15 years and whether those
changes could result in potentially significant effects to the
environment.
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The Preferred Alternative identifies the future mission activities
of YPG and the kind of changes needed to support that
mission, as follows: the expanded mission would support
increased troop training and introduce combat systems
training and new customers from the private sector. Small-
scale training activities have increased over the five-year period
from 1991 through 1995. This trend of expanded training
exercises, activities, and involved participants will increase
impacts to the environment. All branches of the military are
likely to conduct training activities at YPG within the 15-year
life span of this document.

A diversified mission will include modernization and
construction of new fiber optic lines, roads, and power line
extensions, test areas, and open maneuver areas. Examples
of new facilities required to support enhanced mission
activities are as follows: smart munitions test range,
designated training areas, free-travel areas for vehicle
maneuvering, office space, and a new medical center.

Likewise, quality of life issues would influence some changes
to facilities and structures on the installation. The Installation
Master Plan and other planning documents indicate that
construction, demolition, and modification of facilities are
needed. Other components of the new mission activities will
include new management and operational concepts that
require changing the size and composition of the workforce
(i.e., the mix of military, civilian, and contractor personnel).

Public-private partnership opportunities, a changing mission
direction to attract new nonmilitary customers and markets,
will also occur. Non-governmental activities will be allowed
and in some cases encouraged as long as activities are
compatible with military use of the same lands and
environment. Included for consideration are a technology and
conference complex, a hot-weather test center, wind tunnel
facility, industrial park, and privatized base housing.

Increased on-site civilian population and related support
facilities (e.g., markets, service stations, pharmacies, etc.) and
infrastructures (e.g., electrical, facilities, water plant,
wastewater treatment plant, etc.) will also require land use
assessments. Environmental effects of these activities can
be significant and must be considered.

1.4 Score oF THE RWEIS

A draft Environmental Assessment (EA) that evaluated the
impact of the YPG mission and associated activities concluded
that significant impacts to the environment have resulted, or
potentially could result, from current and future activities (U.S.
Army Corps of Engineers and Mittlehauser, 1994). Therefore,
the Army decided to prepare an EIS in accordance with NEPA,
other Federal, and State regulations.

During the formal scoping period, the Army obtained
comments from the public and other regulatory agencies on
the proposed scope of the RWEIS. Subsequently, a Draft
RWEIS was prepared, which analyzed five alternatives.

Purpose of and Need for Action

TypicaL PrRoJecTs ConbucTED IN 1996

Munimions AND WEAPONS TESTING

. M109A6 Pallidan 155mm Howitzer
. Advanced Field Artillery

. Smart Munitions

. Mines and Mortars

AuToMOTIVE AND COMBAT SYSTEMS TESTING

. M1A2 Abrams Tank

. M2 Bradley Fighting Vehicle Family
. Light Armored Vehicles

. Foreign Military Vehicles

NATURAL ENVIRONMENT TESTING

. Tropics testing
. Cold regions testing
. Desert climate and terrain

AVIATION SYSTEMS TESTING

. AH-64D Longbow Apache

. RAH 66 Comanche

. Advanced Rocket System

. Guided Precision Air Delivery Systems
. C-17 Aircraft

. Low Altitude Parachute Extraction

OTHER PROJECTS

. Special Forces Operations

. Military Free Fall School

. Army Reserve Operations

. U.S. Marine Corps Operations
. Golden Knights Training

Agency and public comments were obtained for the Draft
RWEIS. The RWEIS assesses environmental implications of
the proposed action and focuses on impacts of planned
activities on a programmatic level. Future environmental
documents will reference information in this programmatic
analysis (i.e., tier), while evaluating project and site specific
impacts. The Preferred Alternative will create potential
significant environmental impacts, and therefore, the RWEIS
is needed to fully disclose these associated impacts.
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1.4.1 EIS Process

The preparation of an EIS is a multi-step process that begins
with formulation of proposed and alternative actions and ends
with a Record of Decision (ROD). For this EIS, the first step,
formulating alternatives, was based on the YPG military
mission and anticipated installation operations. Yuma Proving
Ground directorates and staff contributed to development of
alternatives and reinforced the need to diversify the
installation.

1.4.2 RWEIS Objectives

The RWEIS supercedes the following environmental
documents previously completed for YPG: Environmental
Impact Assessment (Higginbotham, 1978) and Environmental
Assessment (U.S. Army Corps of Engineers & Brandman
Associates, Inc., 1987), revised in May 1994 by the U. S. Army
Corps of Engineers and Mittlehauser.

The anticipated useful life of the RWEIS is 15 years (1999-
2014). The YPG command group used the Draft RWEIS and
agency and public comments to develop the Preferred
Alternative as a management tool, incorporating the mission
activity baseline and a range of alternatives. The RWEIS
includes an analysis of the Preferred Alternative, the potential
environmental impacts associated with the alternatives
considered, including the No Action Alternative. The RWEIS
provides the YPG command group, management personnel,
and project engineers with the objectives summarized in the
box below.

1.4.3 Regulatory Requirements

The Army complies with environmental regulations listed in
appendix A. Management plans, permits, licenses, and
memoranda of understanding needed to complete mission
objectives and remain in compliance with applicable statues
are also listed in appendix A.

1.4.4 Public Involvement

Yuma Proving Ground conducted agency and public scoping
in 1996. A Public Involvement Plan outlined an intensive
effort to reach all parties affected by ongoing operations of
YPG, including individuals affected by the Environmental
Justice Executive Order (E.O. 12898).

Agency scoping for the RWEIS began before the Notice of Intent
(NOI) appeared in the Federal Register (volume 61, number
118, page 30862; June 18, 1996). The YPG environmental
programs office sent a letter (dated January 25, 1996) to more
than 100 agencies notifying them of the upcoming NOI
publication and inviting scoping comments. More than 300
telephone calls were made to agencies and local governments
following the letter. The Army also conducted six one-on-one
agency scoping meetings at the request of individual agencies.

Public scoping began after publication of the NOI. Scoping
included two public meetings held on July 24 and 25, 1996,
in the Yuma area. In an effort to reach populations affected
by the Executive Order on Environmental Justice, public
meetings were announced on the radio in both Spanish and
English. Flyers were posted in rural communities surrounding
YPG. The flyer was printed and distributed in Spanish and
English.

The Scoping Synopsis, a report that summarizes public and
agency scoping issues, is available from the YPG
environmental programs on request. Throughout the scoping
period, 153 individuals (from agencies and the public)
participated in scoping - providing comments by way of phone
calls, letters, and written comment sheets. Some individuals
commented on more than one topic or more than one time.

Subsequent to the distribution of the Draft RWEIS, a Notice
of Availability (NOA) was published in the Federal Register on
July 16, 1998, and a 45-day public review and comment period
began. Public involvement was solicited with announcements
on television and radio, press releases to local and regional
newspapers, and fliers. Fliers were posted in surrounding
communities, with emphasis on areas of lower-income and
minority populations. In order to reach non-English speaking
communities, announcements, press releases, and fliers were
printed in Spanish, as well as English.

During the public review period, interested parties provided
written comments to the Army. Fifteen comment letters were
received. The Army conducted two public hearings on
September 28 and 30, 1998. Written comments were received
at these meetings and through the mail. Comments were
incorporated into the permanent public record and the RWEIS,

overall mission.

OBJECTIVES OoF THE RWEIS

. A sound basis for informed decisionmaking in managing the direction of YPG and its

. Information for prioritizing environmental protection investments.

. A full and fair discussion of significant environmental impacts (32 CFR 651.28) of ongoing
operations.

. A baseline analysis of ongoing activities and associated environmental impacts to be

used for incorporation by reference or tiering (40 CFR 1502.20 and 40 CFR 1508.28).

. Identification of environmental parameters (i.e., soil, climate, terrain) needed to perform
specific testing missions, and potential locations for these missions.

U.S Army Yuma Proving Ground



as appropriate. Public comment will also be received after
release of this document. Following public distribution of the
Final RWEIS, the ROD will be published in the Federal
Register. A full description of the public outreach efforts,
comments received, and YPG’'s responses are listed in
appendix C: Comment Response Document.

1.4.5 Issues

Commenting Federal agencies were: the Bureau of Indian
Affairs (BIA), the Bureau of Land Management - Yuma District
(BLM), the U.S. Environmental Protection Agency (EPA) -
Region IX, U.S. Army Corps of Engineers (COE) - Los Angeles
District - Regulatory Branch, the U.S. Fish and Wildlife Service
(USFWS) - Imperial Wildlife Refuge, and Natural Resources
Conservation Service (NRCS). State agencies commenting
during scoping were the Arizona Department of Public Safety,
the Arizona Department of Transportation (ADOT), the Arizona
Department of Water Resources, the Arizona Game and Fish
Department (AGFD), the Arizona Geological Survey, the
Arizona Historical Society, the Arizona State Historic
Preservation Office (SHPO), the Arizona State Land
Department, the Arizona State Museum (ASM), and the
California Department of Fish and Game. The Rincon Indian
Reservation also commented. Agencies expressed concern
for biological, cultural, and water resources. They also wanted
to clearly establish agency roles and responsibilities with
reference to YPG operations. The public commented about
concern for biological and cultural resources, land use, and
NEPA compliance.

1.5 ENVIRONMENTAL ISSUES ANALYZED

The RWEIS describes the baseline environment, the effects of
the Preferred Alternative, and mitigation to impacts.
Environmental issues analyzed are shown in the following box.

. Air Resources

. Water Resources

. Geological and Soil Resources

. Biological Resources

. Cultural Resources

. Socioeconomics

. Land Use

. Noise

. Hazardous Substances and Waste
Management

. Radiation

. Aesthetic Values

. Utilities and Support Infrastructure

. Transportation

. Health and Safety

Purpose of and Need for Action

Future tiered environmental documentation is based on the
the following concept. “When a broad EIS or EA has been
prepared and a subsequent EIS or EA is then prepared on an
action included within the entire program or policy
(particularly a site-specific action), it need only summarize
issues discussed in the broad statement and concentrate on
issues specific to the subsequent action” (40 CFR 1502.20).

Future environmental documents will tier from, or incorporate
by reference, sections or all of this programmatic RWEIS.
Documents may include site or program specific EAs, records
of environmental consideration (RECs), or regulatory permit
applications. Examples of site-specific analysis to be
considered for future projects are illustrated in the following
box.

. Air quality conformity analysis

. Cultural resources surveys

. Radiation studies

. Regulatory permits under the Clean
Water Act and state water protection
laws

. Geologic and soil surveys

. Endangered and protected species
and sensitive habitat surveys

. Hydrologic studies

. Noise studies

1.6 FuncTioNnAL UNITS

The RWEIS divides YPG into five functional units. Figure 3
depicts three of these units as geographic regions: Kofa, Cibola,
and Laguna. The other two units are airspace and off-post
locations. These are illustrated in chapter 2. Descriptions of
the functional units are contained in chapter 2. The division
of YPG into functional units was done to aid the analysis of
mission impacts.

1.7 DocuMENT ORGANIZATION

Chapter 2 presents an overview of alternatives, and chapter 3
describes the affected environment by resource areas identified
during scoping. Chapter 4 is an issue-driven discussion of
cumulative impacts.

This RWEIS is organized to facilitate preparation of future,
tiered documents required to assess potential environmental
impacts from future YPG activities not specifically addressed
in this document.
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Figure 3. Regions of Yuma Proving Ground.
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Alternatives Considered

2.0 ALTERNATIVES CONSIDERED

2.1 INTRODUCTION

This chapter identifies and describes the Preferred Alternative
(alternative F). This alternative was developed after careful
consideration and analysis of alternatives A through E
presented in the Draft RWEIS, input from Federal and State
agencies, and comments from the public. The Preferred
Alternative includes those elements of the previous
alternatives that best meet the mission needs of YPG. A
summary of each alternative is also presented in this chapter.

The Preferred Alternative is general in nature, rather than
specific. Many examples are given of potential projects under
the Preferred Alternative; these are used to illustrate potential
future actions and do not reflect commitments by the Army
that specific actions will or will not occur. The Preferred
Alternative is accurate, however, for its intended purpose of
evaluating probable cumulative impacts over the next 15
years.

The other alternatives considered were: A) Baseline Activity
Levels (no action); B) Decreased Military Mission; C) Increased
Military Mission; D) Modified Nonmilitary Mission; and E)
Diversified Mission. The No Action Alternative was used as
the baseline against which the action alternatives were
analyzed.

2.1.1 Overview of Alternatives

2.1.1.1 Alternative A - Baseline Activity Levels (No

Action)

Alternative A is the No Action Alternative. This alternative
considered activities on the installation at levels comparable
to those experienced during the five-year baseline period from
1991 through 1995. Over this baseline period, the type and
frequency of mission activities fluctuated, as a reflection of
changing national defense needs. Therefore alternative A
considered fluctuations in activity levels to be an integral
part of operations, and anticipated that similar fluctuations
would continue to occur. Support services and maintenance
of existing facilities and infrastructure were also expected to
continue at levels comparable to those experienced during
the baseline period.

During the baseline period, the Kofa Region was used to test
artillery, mines, mortar, and tank and helicopter munitions
and systems. To support this mission, the installation
maintained more than 400 firing positions in the Kofa Region,
with artillery, tank, and mortar direct-and-indirect firing
capabilities. Recovery and evaluation of expended munitions
were conducted at 29 impact areas or mine fields.

Environmental test facilities were also used to fire weapons
in extreme hot and cold conditions. All test directorates used
these facilities to conduct a variety of military test missions,
including vehicle and equipment performance and durability.
Additional testing facilities in the Kofa Region include climatic,
dynamic, and X-ray chambers. Fast cook-off and external
fire testing is also conducted to accomplish Department of
Transportation hazard classification for ordnance.

The Cibola Region has target recognition and direct fire ranges
for testing and validating electro-optic targeting devices as
part of the military aviation test and evaluation missions.

The Laguna Region is the main administrative support region
for the installation mission. The Laguna Region contains
administrative offices, military service activities, equipment
maintenance facilities, mobility courses, Laguna Army
Airfield, Castle Dome Heliport, Materiel Test Area, and the
logistics support area for Kofa Firing Range. This area is, in
essence, a “safe zone” where no large ordnance is fired. The
only ordnance fired in this region is at the small arms firing
range in an appropriate unpopulated area near the Castle
Dome Heliport.

The Automotive Division and Combat Systems Division use
established test courses to test and evaluate tracked and
wheeled vehicles and equipment in varying terrain, climate,
and operational conditions. Designated test courses comprise
approximately 300 km (200 miles) of prepared routes ranging
from paved highways to varying terrain, such as sand, mud,
rock, dust, gravel, and slopes. Some courses are also used
periodically to test and evaluate soldiers’ individual
equipment. Most of these courses are found in the Laguna
Region. A limited number of open-terrain tests, smoke and
obscurant testing, and durability tests on equipment, are
conducted in the Kofa and Cibola Regions and at off-post
locations.

Visiting military units periodically used various areas in the
Kofa, Cibola, and Laguna Regions to conduct field training
exercises such as combat skills, air operations, troop/
equipment movement, land navigation, logistics exercises,
intelligence training, and field repair training (equipment).
In addition, special forces units train in several locations on
the installation to take advantage of unique terrain features.

Activities include use of roads, power lines, video and
communication networks, airfields, buildings, fueling
stations, a K-6 school, youth services, housing, medical,
entertainment and dining facilities, and ammunition igloos.

Recreational activities available on the installation open to
the public are mostly limited to seasonal hunting in
designated areas. No recreational or commercial mining was
conducted on the installation during the baseline period.

During the baseline period, YPG had extensive use of the
restricted military airspace over the installation and Kofa
National Wildlife Refuge. Airspace is used primarily for firing
munitions, testing fixed- and rotary- wing aircraft, and air
delivery of personnel, cargo, and equipment.

Five locations off the installation were used to accomplish
some parts of the mission at YPG. These locations were
Senator Wash Regulating Reservoir, Blaisdell Railroad Siding,
Imperial Sand Dunes, Death Valley, and Oatman Hill.
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2.1.1.2 Alternative B - Decreased Military Mission
Under alternative B, some military operations were evaluated
in context of a 50 percent decrease from baseline levels.
During development of this alternative, not all areas of the
composite mission at YPG were expected to decrease over
the next 15 years. Prediction of which mission activities could
be expected to experience some level of decrease was based
on information and knowledge available from the technical
divisions at YPG. The development of more advanced
technology was considered a key factor when evaluating the
potential for an activity to decrease. A decrease in mission
activities and associated support services fluctuations in the
configuration and composition of the workforce was
anticipated to occur. Recreational and private industry
activity levels were anticipated to remain consistent with the
baseline period (1991 through 1995) as described for
alternative A.

Closure or removal of range areas and mission facilities would
not have occurred under alternative B. However, the number
or frequency of some mission activities in all regions was
anticipated to experience some level of decrease over the next
15 years. Clean up and maintenance of the ranges could be
expected to result from a decrease in mission activity. Support
personnel requirements were also expected to decrease under
alternative B.

2.1.1.3 Alternative C - Increased Military Mission
Alternative C predicted increases for baseline military mission
activity and enhanced the principal mission by incorporating
more military activities, such as training. The predicted
increases in mission activity levels differed for each functional
region and were considered in relation to an increase of 100
percent above baseline period activity.

Increased activity and modernization of facilities involved
several key elements. Operational testing, long-range artillery
capability, troop training activities, mine demolition, and
counter mine test missions were expected to increase or be
incorporated as part of an enhanced principal mission. Other
compatible defense testing would have also been incorporated
in designated areas.

Under alternative C, the Army would construct facilities and
expand capabilities to accommodate advanced and dual use
technology and the Virtual Proving Ground (VPG) concept.
The VPG concept is centered on the ability to field verify
computer simulation technology as it develops. Under
alternative C, nonmilitary activities, such as recreational and
private industry uses were anticipated to continue at levels
comparable to the baseline period.

2.1.1.4 Alternative D - Modified Nonmilitary Mission
Under alternative D, military mission activity would have
remained consistent with baseline conditions described in
alternative A. However, nonmilitary activities, such as
recreational use and private industry partnerships, were
predicted to experience increases or be added as new
activities.

Before a nonmilitary function was incorporated into
alternative D, it was evaluated against the compatibility with,
or support of the overall military mission. Under alternative
D, military needs would have continued to receive scheduling
priority over nonmilitary uses of any facility or location. No
nonmilitary activities were considered for off-post locations.

Examples of nonmilitary uses considered for introduction into
some areas are discussed briefly below. A more detailed
description is available for review in the August 1998 DRWEIS
(YPG, 1998).

Areas in the Kofa, Cibola, and Laguna Regions were
considered for potential access to the public for recreational
opportunities such as hunting, camping, and hiking trails,
Recreational Vehicle (RV) parks, off-road courses, cultural
education programs, and a desert golf course.

Several types of private industry uses were considered under
alternative D. Many private industry activities were evaluated
on the basis of using existing facilities and resources such
as environmental test chambers, mobility courses, airspace,
and the small arms range. Consideration was also given to
allowing private development of facilities such as: a technology
and conference complex, including motel rooms and a desert
golf course, and an automotive test center. These types of
facilities were also considered for the added value they would
bring to YPG’s current customer base.

Although mining is excluded under PLO848, which withdrew
public land for the installation, the public was given the
opportunity to propose these activities. Agricultural outleases
were also considered.

2.1.1.5 Alternative E - Diversified Mission

Alternative E was developed to allow for a wider range of
military mission and nonmilitary activities over the next 15
years. Test activities and capabilities were expected to
experience varying degrees of fluctuation as technology
advances and national defense objectives change. In general,
activities considered for alternatives A, B, and C were used
to predict a practical level of diversification for the installation
over the next 15 years. Some areas of the existing military
mission were expected to remain at levels consistent with
those presented in alternative A. Other areas of the military
mission were anticipated to decrease as a result of advancing
technology. As workloads decreased in some areas of military
test and evaluation, the principal mission of testing would
be enhanced to provide a broader spectrum of capabilities,
such as expanding troop training activities. This alternative
also included developing partnerships with more military
units and other government agencies. A greatly enhanced
nonmilitary mission is a key element of diversification on the
installation. Private industry partnerships would have been
sought that encouraged use of existing facilities, and new
facilities constructed in support of a diversified mission.
Building state-of-the-art technology and infrastructure to
support an expanded private and military customer base
would have maximized the installation land assets.

Military activities expected to increase in the Kofa Region
included long-range artillery programs, smart munitions
testing, operational testing, mine demolition, and
countermine testing. In addition, consideration was given to
the inclusion of 25 mm and 120 mm artillery testing in this
region. Continued development of the Combat Systems Test
Complex in south Kofa, which includes a firing range and
maneuver area, was expected to result in an increased use
of this region by the Combat Systems and Automotive
Divisions. In the event of a consolidated Army aviation
mission at YPG; Aviation Systems was expected to have
increased activity in the Kofa Region. Private industry use of
the Kofa Region was anticipated to increase as private
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companies accomplish more defense testing functions under
contract. Some areas of the region were considered for use
by the public for recreational purposes. Recreational activities
considered included camping, cultural education, and use
of designated ranges for sport shooting.

The Cibola Region was anticipated to experience increased
usage by all divisions at YPG. The activities considered
included testing of aircraft weapons systems, target
recognition, obscurant testing, air delivery, training, open-
trench detonation, and open maneuvering by tracked and
wheeled vehicles. An array of private industry and commercial
clients were expected to use the Cibola Region. The unique
and rugged terrain found in the Cibola Region presented
several opportunities for considering a variety of private
industry activities. Commercial test and evaluation of vehicle
ride dynamics, tire durability, demolition equipment, tracked
and wheeled vehicles, and small arms are examples of some
activities considered. The motion picture industry was also
considered as a viable customer base for use of the Cibola
Region. Expanding areas open to seasonal hunting and
opening an access road to Hidden Valley were considered for
increased recreational purposes.

Diversified use of the Laguna Region was expected to occur
from several sources. Use of and modification to mobility
and durability courses located in this region were anticipated
to increase. Increased military use and modified nonmilitary
use in other regions were expected to result in an increased
need for administrative support functions based in the
Laguna Region. Troops involved in operational test programs
and in training activities would result in an increased use of
services such as housing, entertainment, medical, and dining
facilities. Private industry use presented the most
opportunities for diversification in the Laguna Region.
Commercial development of a technology and conference
center, including motel rooms and desert golf course, a hot-
weather test center, testing facilities for the aviation industry,
test and evaluation of alternative energy vehicles, and use of
Laguna Army Airfield for private and commercial aircraft
landings are examples of the private industry activities
considered. Diversification of recreational use was explored
for camping, hiking, off-road course, and RV parks.

Support services and infrastructure such as roads,
communication networks, fencing, storage and maintenance
facilities were expected to be improved or expanded
throughout the installation as a result of a diversified mission.

Some off-post locations were expected to experience a
decrease in use and others were anticipated to experience
modified use to include some recreational activities.

2.1.1.6 Alternative F - Preferred Alternative

Ongoing military operations will diversify and increase or
decrease in response to the military mission and privatized
partnerships will enhance utilization of YPG. This alternative
is described in detail in section 2.2.

Alternatives Considered

2.1.2 Development Criteria for Alternatives
Considered

A Summary of development criteria are listed in the following
box.

DevELOPMENT CRITERIA FOR ALTERNATIVES
CONSIDERED

. The military mission continues to have
priority.
. New military and nonmilitary activities

in previously designated land use
areas are subject to evaluation for
compatibility with baseline or proposed
activities in those functional units.

. Range areas are closed to public
access except as specifically
authorized. Roads and other facilities
routinely available for public use may
also temporarily be closed (when
required) for security and safety.

. Army and DoD policy requires
compliance with applicable Federal and
State regulatory statutes (environmental
laws, permits, and licenses).

. Valid existing rights and formalized
agreements are protected and
maintained, as required by law.

. The policies and planning of adjacent
land owners, managers, and local
governments are considered in
projects conducted at YPG.

. Decision makers evaluate
environmental options and alternatives
in terms of mission considerations.
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2.1.3 Military Mission and Support Directorates
Yuma Proving Ground supports a diverse mix of testing,
evaluation and training activities. For analysis, these
activities are grouped by test divisions and other mission
driven functions.

2.1.3.1 Munitions and Weapons Division
The Munitions and Weapons Division tests and evaluates
military munitions, equipment, and systems. A summary of
division activities is listed in the following box.

SuMMARY OF MUNITIONS
AND WEAPONS ACTIVITIES

. Long-range artillery test and evaluation

. Artillery delivered munitions/guided
weapons systems test and evaluation

. Direct fire and mortar munitions test
and evaluation

. Mine demolition and countermunition
systems test and evaluation

. Munitions lot acceptance testing

2.1.3.2 Aviation Systems Division
Test and evaluation missions conducted under Aviation
Systems Division encompass most airborne activities and
some ground-related activities. A summary of division
activities is listed in the following box.

SUMMARY OF AVIATION
SYSTEMS ACTIVITIES

. Aircraft weapons and fire control
systems test and evaluation

. Airborne and ground target acquisition
systems test and evaluation

. Unmanned aerial vehicles test and
evaluation

. Air delivery systems and techniques

test and evaluation

2.1.3.3 Combat Systems Division

This division was established in 1995 to manage some
elements of the military test mission including tracked and
wheeled vehicles, weapons systems, and evaluating human
factors in combat scenarios. A summary of division activities
is listed in the following box.

SuMMARY oF COMBAT
SysTEMS RESPONSIBILITIES

. Tracked and wheeled vehicles,
including M1A2 Abrams tanks and M2
Bradley fighting vehicles test and

evaluation

. Combat vehicle firing equipment and
systems test and evaluation

. Small arms and automatic weapons
test and evaluation

. Operational test and evaluation

2.1.3.4 Automotive Division

In 1998, this division was reorganized by transferring mission
responsibility for tropic tests and cold weather test from the
Automotive and Natural Environment Division to other
groups/directorates at YPG. The Automotive Division tests
and evaluates tracked and wheeled military support vehicles,
other mobile and general support equipment, soldier
equipment, and Chem-Bio defense equipment. The
Automotive Division also assists private industry by providing
services and use of test facilities. The Automotive Division
provides Human Factors Engineering support to other test
commodity areas. A summary of division activities is listed
in the following box.

SUMMARY OF AUTOMOTIVE
DivisioN ACTIVITIES
. Tactical vehicles tests
. Mobile equipment tests
. Tire testing
. Desert environmental tests
. Hot weather/cooling tests
. Soldier equipment tests
. Integrated Development/Operational
Tests
. Chem-Bio defense equipment tests
. Private industry tests

U.S Army Yuma Proving Ground
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2.1.3.5 Training Activities

Yuma Proving Grounds is used for a variety of training
objectives by units from most of the armed forces. Training
activities take advantage of the natural terrain and unique
physical characteristics of the environment; examples include
paratrooper training, night training, and special forces
training. A summary of training activities is listed in the
following box.

SUMMARY OF TRAINING ACTIVITIES

. Military Free Fall School

. Golden Knights para-training
. Visiting Units training

. Field exercise training

. Night maneuvers training

. Army Reserve training

2.1.3.6 Support Services

These organizations provide all structures and facilities for
mission, logistical, and personnel support activities. Mission
and logistical support include a variety of services and
facilities such as communication networks, data control,
vehicle maintenance, safety and environmental support, and
fabrication facilities. Personnel and general support include
housing, food services, recreation, administrative and medical
services, and facilities’ maintenance. A summary of support
services is listed in the following box.

SUMMARY OF SUPPORT
SERVICES ACTIVITIES

. Communication networks and public
utilities

. Building and road infrastructures

. Military personnel support services,

such as housing, medical, shopping,
dining, and educational

. Morale, welfare, and recreational
services

Alternatives Considered

2.1.4 Functional Units of Yuma Proving Ground
The installation is subdivided into five functional units. Each
unit performs a different function in relation to the mission.

2.1.4.1 Kofa Region

The Kofa Region (figure 4) is approximately 132,503 hectares
(331,259 acres). The Kofa Firing Range, located in the Kofa
Region, is the largest artillery range in the United States. A
licensed Depleted Uranium (DU) firing area is found within
the range, along with several other types of impact areas.
Kofa Firing Range terrain is primarily a flat basin surrounded
by mountains, which provides ideal conditions for artillery
firing. The East Arm of YPG is also located in the Kofa Region.
The eastern and southern outer boundaries of the Kofa Region
border BLM, State, and privately owned lands.

2.1.4.2 Cibola Region

The Cibola Region shown in figure 5 is approximately 175,278
hectares (438,195 acres). It includes the largest portion of
YPG, and is west of U.S. Highway 95. The outer boundaries
include the western border of YPG and the inner eastern
border adjacent to BLM and privately owned lands. This
terrain comprises large plains surrounded by mountainous
areas. The Cibola Region is primarily used by Aviation
Systems Division for air cargo delivery and aircraft armament
testing activities. Isolated mountainous areas are used for
air-to-ground testing and training.

2.1.4.3 Laguna Region

The Laguna Region (figure 6) is approximately 27,488 hectares
(68,720 acres). Included in this region are the Main
Administrative Area, Materiel Test Area, Laguna Army Airfield,
Castle Dome Heliport, and the Air Cargo Complex. The Kofa
Firing Front is located in the Laguna Region. This area on
the west side of Firing Front Road provides support for the
Kofa Firing Range, located on the east side of firing front
road. The majority of mobility courses are in the Laguna
Region. The Laguna Region is bordered on the west and
south by BLM and privately owned lands.

2.1.4.4 Airspace

This region includes restricted military airspace over the YPG
installation land area and over most of the Kofa National
Wildlife Refuge, as shown in figure 7. In addition, YPG extends
airspace over portions of the land adjacent to the western
boundary of the Cibola and Laguna regions. Marine Corps
Air Station Yuma (MCAS) schedules YPG airspace. The
majority of YPG airspace is used for test missions and is
designated restricted. Yuma Proving Ground requests
activation of restricted airspace when required for mission
purposes.

2.1.4.5 Off-Post Locations

Yuma Proving Ground uses areas outside its boundaries to
conduct or support a variety of military test missions. These
areas are shown in figure 8. Off-post locations used to
conduct mission-related activities include Senator Wash
Regulating Reservoir (Imperial County, CA), Blaisdell Railroad
Siding (Yuma County, AZ), Imperial Sand Dunes (Imperial
County, CA), Death Valley (Inyo County, CA), and Oatman
Hill (Mohave County, AZ). Navajo Army Depot (Yavapai, AZ),
that already has NEPA documentation, and Prescott Airport
(Yavapai County, AZ) are considered to be potential test areas.

11
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2.2 ALTERNATIVE F - PREFERRED ALTERNATIVE

The installation mission will diversify both its military and
nonmilitary activities. Test activities and capabilities will
adjust as technology advances and national defense objectives
change. Traditional test and evaluation will continue to be a
priority. However, the installation will maximize land assets
by building state-of-the-art technology and infrastructure to
support an expanded private and military customer base.

Yuma Proving Ground will construct facilities and expand
capabilities to accommodate advanced and dual use
technology, and the VPG concept. The VPG concept enables

Alternatives Considered

verification of computer simulations. As workloads decrease
in some areas of military test and evaluation, the principal
mission will be enhanced to provide a broader spectrum of
capabilities. Private industry will be encouraged to use
existing facilities and construct new facilities in support of a
diversified mission.

This alternative will include developing partnerships with
more military units and other government agencies. Yuma
Proving Ground will maintain, remodel, or dispose of existing
facilities, as appropriate, to support a diversified mission.
Examples of activities associated with alternative F are shown
in table 2-1.

TABLE 2-1
ESTIMATED ACTIVITIES UNDER THE PREFERRED ALTERNATIVE

ACTIVITY RANGE OF ACTIVITIES

LOW HIGH
Rounds Fired * 243,450 511,260
Air Drops > 8,850 18,590
Test Sorties® 6,980 14,650
Test Miles* 303,460 637,270
Airspace Hours Used 9,290 19,510
Kofa Range Clearance > 33,490 70,330
Cibola Range Clearance 13,840 29,060
Aircraft Landings and Takeoffs 5,770° 12,120
Military Personnel in Training 1,910 7 3,820
Acreage Open to Recreation ® 135,000 148,500
Pre-existing Patented Mines® 163 ha (410 acres) 163 ha (410 acres)

1
2
3
4
5
6
7
8
9

- Rounds fired include all munitions fired for military and nonmilitary, excluding recreational firings.
- Airdrops include personnel training and equipment test missions by military and nonmilitary.

- Test sorties include assorted missions by military and nonmilitary in Kofa and Cibola regions.

- Test milesinclude miles for tracked and wheeled vehicles for both military and nonmilitary.

- “Range Clearance” isaterm used at Y PG to allow and track access to potentially active range area.
- Landing and takeoff baseline average is for military and nonmilitary aircraft.

- Number of personnel training average is compiled from 1994 and 1995 data.

- Includes hunting areas, Camp Laguna, Explorer's Camp, and travel camp (Kerns, 1997).

- Figures taken from the 1995 Y PG Real Property Report.

10 - Average acreage open to recreation to 10% above existing baseline.
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Under the Preferred Alternative, military mission needs will
have priority over recreational and private industrial uses of
any facility or location. Military test activities will normally
continue to have priority over other military (non-test)
activities. Some areas will not be opened to public access
due to the presence of Unexploded Ordnance (UXO). The
potential for increased activities and modernization of facilities
is centered on several key elements, as described in the box
below.

Examples of nonmilitary activities under consideration are
identified in the box at the right.

PREFERRED ALTERNATIVE
INCREASED ACTIVITIES AND FACILITIES
MODERNIZATION

. Increased use of YPG's long-range
firing capability.

. Incorporating integrated testing
methods.

. Anticipated development of the

Combat Systems Test Complex and
Smart Munitions Test Range.

. Increased troop training activities.

. Munitions testing abilities development.

. Increased use of the Dynamometer
Course.

. Increased use of airspace over Kofa
National Wildlife Refuge.

. Establishing ground-maneuvering and
free-travel areas.

. Expanding operational testing
opportunities.

. Enhancing mine demolition and

countermunition abilities.

2.2.1 KofaRegion

The primary use of the Kofa Region will continue to be for
testing of artillery, mines, mortars, and tank and helicopter
munitions and systems. During the baseline period, most of
the Kofa Region (figure 4) was an artillery firing range and
impact area. The nature of the military mission limits public
access in this region. Under the Preferred Alternative, this
type of military use will continue.

2.2.1.1 Military Activities

Military mission activities will increase in this region and will
continue to have priority in scheduling use of locations and
facilities. The budgeted capacity, measured in hours of
military usage, for the Kofa Range is 20,000 hours annually
for the baseline period. In 1995, a total of 13,318 hours was
used. A 67 percent utilization rate for Kofa Range is reported
in the Resource Utilization Measurement Systems Report
(Fisher, 1995).

PREFERRED ALTERNATIVE
ExamMpPLES oF NONMILITARY ACTIVITIES

. Maintain or modify hunting and other
recreational activities.
. Eliminate or reduce public access to

sensitive habitat, conservation areas,
or hazardous sites.

. Develop partnerships with private
industry.

. Maintain the solar electric power plants.

. Make existing test facilities available to

private industry for testing tracked and
wheeled vehicles, small arms, and
alternative energy vehicles.

. Make UXO decontamination research
and airworthiness test facilities
available for private industry activities.

In 1994, the Army transferred the ammunition production
acceptance program from Jefferson Proving Ground to YPG.
This transfer consolidated most of the army munitions and
weapons RDTE and production acceptance missions at a
single installation. Additional testing facilities in the Kofa
Region include climatic, dynamic, and x-ray chambers.
Department of Transportation hazard classification for
ordnance is conducted to develop data on the stability and
sensitivity of explosives and propellants. These activities will
continue under alternative F.

MUNITIONS AND WEAPONS TESTING

The installation maintains more than 400 firing positions in
the Kofa Region, with artillery, tank, and mortar direct-and-
indirect firing capabilities. Evaluation and recovery of
expended munitions are conducted at 29 impact areas or
mine fields.

The mine demolition and countermunitions detection test
facilities, located in the Kofa Region, are considered premier
mine test facilities with highly instrumented ranges.

Capabilities will accommodate testing improved long-range
artillery platforms. The eastern edge of the Kofa Firing Range
will be used to support testing of long-range munitions. In
addition, the East Arm will be used more extensively to
support firing long-range artillery. Existing flat terrain at
the east end of the Kofa Firing Range could be used as new,
unprepared impact areas for testing of long-range munitions.
Long-range artillery may also be fired from off-post locations
to impact zones in the Kofa Region. Use of gun positions
may also increase because of additional long-range munitions
testing.

U.S Army Yuma Proving Ground
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Yuma Proving Ground will seek a modification of the Nuclear
Regulatory Commission (NRC) license to expand the current
DU range an additional 4.5 km (2.7 miles) in length. This
expansion enables developmental and operational testing to
use the DU range.

The Kofa Firing Range will be used for firing at various targets
from alternate positions during “shoot and scoot” operations.
These activities will require ground-to-ground telemetry and
possibly a wireless Local Area Network (LAN).

Other test activities anticipated to increase in this region
during the period 1999 to 2014, include expanding the live
fire range located north of Red Bluff Mountain to 7,000 meters
(23,000 feet) in length and increasing mine demolition and
countermunition testing. A state-of-the-art munitions test
range is located near the base of the East Arm.

AVIATION SYSTEMS TESTING

Due to the extensive firing missions conducted at the Kofa
Region, flight operations are limited to periodic high explosive
firing missions.

Consolidation of the Army’s aviation mission at YPG will result
in an overall increase of aviation-related projects in the Kofa
Region. Impact Area Eve, used for mine testing, will receive
more frequent use for testing long-range missiles.

COMBAT SYSTEMS TESTING

Combat Systems Division uses several gun positions in the
Kofa Region during test and evaluation missions. An area
south of Pole Line Road is used during operational tests
conducted by this division (figure 4).

Use of this region by the Combat Systems Division will
continue to be centered in the portion of Kofa Region south
of Pole Line Road where the Combat Systems Test Complex
is expected to be constructed. Placement of a moving target
range in this area is being considered as part of overall
enhancement of this region. Combat Systems Division will
increase use of the area between gun positions 15 and 20.

In addition, the Army may move the 25 mm and 120 mm
artillery test program from Aberdeen Proving Ground, MD to
the Kofa Range. A ground-maneuvering and free-travel area
could be established to offer a wider range of open-terrain
test and evaluation parameters for combat vehicles.

AUTOMOTIVE TESTING

The Automotive Division did not use the Kofa Region
extensively during the baseline period. Activities in the Kofa
Region by this division are limited to a number of open-terrain
tests, and smoke and obscurant testing.

The Combat Systems Test Complex will be used for tracked
and wheeled vehicle testing. A free-travel area will also
provide enhancements to the Automotive Division mission
similar to those for Combat Systems Division. Areas in the
Kofa Region will be used to support an increase in testing of
smoke and other obscurant materials.

TRAINING ACTIVITIES

Visiting military units periodically use areas in the southern
Kofa Region. Use of these areas is expected to increase. The
Combat Systems Test Complex and free-travel areas may also

Alternatives Considered

be used to support an increased training mission. Special
forces units train in other areas of the region to take advantage
of unique terrain features.

Additional areas in the Kofa Region and the East Arm may
also be used to support an increased training mission.

SUPPORT SERVICES

Infrastructure in the Kofa Region includes gun positions,
observation, tracking systems, roads, power lines, video and
communication networks, water wells, and ammunition
igloos. Yuma Proving Ground is paving Pole Line Road in
sections, and will accelerate this process with available
funding. Other existing roads will be used more heavily.

Increasing the number of impact areas in the East Arm will
require direct power and communication networks. An
improved road to support buildings at the Smart Munitions
Test Range will be constructed. A designated site to conduct
sensitivity and stability tests on explosives and propellants
will be established to accomplish hazard classification
evaluations in a central location.

Increased aviation and Combat Systems Division projects in
the Kofa Region will require construction of ground-to-ground
and air-to-ground telemetry relay sites. A fiber optic cable
will be installed throughout the Kofa Region to support a
diversified mission.

2.2.1.2 Business Partnership Opportunities

Private industry uses of the Kofa Region are mainly related
to testing activities. Private industry testing has increased
in the last few years and will continue to increase during the
next 15 years. Testing includes long-range missile and
artillery work for foreign governments and private industry.
Research in remediation of UXO will be conducted on several
range areas. Tracked and wheeled vehicle testing by private
industry may be incorporated in areas already used by
military tracked and wheeled vehicles. Private industry
testing of small arms may also be conducted in the Kofa
Region.

Commercial mining was evaluated under the alternatives
considered and rejected by decisionmakers as incompatible
with the YPG mission. Agricultural and forestry outlease
programs may be considered for limited areas.

2.2.1.3 Recreational and Other Activities

Seasonal hunting takes place in the Kofa Region in a
designated section of the East Arm located northeast of the
Kofa Firing Range. The power line along the southern
boundary has been proposed as bounding the hunting areas,
to eliminate confusion over areas where hunting is permitted.
No recreational mining is conducted in the region. White
Tanks, a cultural resource conservation area in the East Arm,
may be opened for activities such as camping or cultural
education. These activities will be managed by environmental
programs under special use permits. Emergency
communication networks, such as those used along interstate
highways, may support increased public recreational use of
the Kofa Region, once they are developed.
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2.2.2 Cibola Region

During the baseline period, the Cibola Region was primarily
used for military aviation test and evaluation missions.
Mobility test projects are performed periodically in this region.
Limited areas of the Cibola Region were open to public access
for seasonal hunting. Five public access right-of-way roads
exist in this region (Cibola Lake Road, Martinez Lake Road,
Highway 95, Red Cloud Mine Road, and North Cibola Road).

The budgeted capacity in usage hours for Cibola Range was
18,000 hours annually. In 1995, there were 9,006 hours
used. This resulted in a 50 percent utilization rate for Cibola
Range (Fisher, 1995). The primary use of the Cibola Region
will continue to be target recognition and related testing.

2.2.2.1 Military Activities

A variety of military equipment, methods, and systems are
tested in the Cibola Region. Visiting military units also
conduct specialized training on a small scale in the Cibola
Region. Military mission activities will increase for all divisions
and these activities will continue to have priority in scheduling
use of locations and facilities.

MUNITIONS AND WEAPONS TESTING

Munitions and Weapons Division did not have established
uses or activities in the Cibola Region during the baseline
period. Increased use of this region by Munitions and
Weapons Division will involve expanding the occurrence of
open-trench demolition tests. These demolition projects
involve the excavation of open trenches for placement and
burial of explosives. The explosives are detonated to create
terrain barriers prior to testing hostile vehicles traversing
the terrain. New gun positions will be established in the
Cibola Region to support firing of long-range artillery to target
areas in the Kofa Region.

AVIATION SYSTEMS TESTING

Target recognition and direct fire ranges for testing and
validating targeting devices are located in the Cibola Region.
The military uses these devices to evaluate weapons and fire
control systems for aviation equipment. Rocket Alley, an
impact area in south Cibola Region, is used to test 2.75 inch
rockets, ZUNI rockets, and other advanced rocket systems.
In addition, Cibola has several drop zones, extraction zones,
and landing zones to support the Air Cargo and Air Delivery
mission.

Aviation activities expected to increase in the Cibola Region
include aircraft and gun systems development, and testing
of missiles, sensors, and munitions. A new target recognition
range and acoustic scoring range are anticipated as part of
diversified activities in the Cibola Region. Red phosphorous
testing will be conducted on the horizontal scoring range and
at the north end of Rocket Alley. The target array will be
moved from between Red Hills Road and East Target Road to
the area between East Target Road and CM Access Road. A
new drop zone for guided parachutes is planned north of
Corral Road.

COMBAT SYSTEMS TESTING

Combat Systems Division uses various areas of the Cibola
Region to conduct tracked and wheeled vehicle and
operational testing. Combat Systems Division uses the direct-
fire range to conduct periodic test and evaluation missions

on combat vehicles’ weapons systems. The United States
Marine Corps (USMC), as a tenant operation, uses Castle
Dome Annex to test and evaluate light armored vehicles (LAV).
In addition, the USMC LAV unit uses the moving target range.
(Note: As of 1999, the MCAS LAV is no longer a tenant
operation at the Castle Dome Annex).

A free-travel area may be designated in this region and will
increase Combat Systems Division use of the region. This
type of open maneuver area will enhance the testing and
evaluation of tracked and wheeled vehicles in open-terrain
situations.

AUTOMOTIVE TESTING

A limited number of open-terrain performance tests on
tracked and wheeled vehicles and tires are conducted in a
variety of areas on the Cibola Region. Tracked and wheeled
vehicle test and evaluation activities will increase in some
areas of Cibola Region, such as use of a free-travel area.
Automotive Division testing will increase as operational
testing increases.

TRAINING ACTIVITIES

The Military Free Fall School uses drop zones in the Cibola
Region for training activities. Other troop training exercises
conducted in the Cibola Region include combat skills, air
operations, troop/equipment movement, land navigation,
logistics exercises, intelligence training, field repair training
(equipment), and preparation of troops for the National
Training Center at Fort Irwin, CA. Special forces, USMC and
Arizona and California National Guard and reserve units also
train in the Cibola Region.

The Military Free Fall School and Golden Knights training
activities may increase in the Cibola Region. In addition,
more visiting military units will conduct specialized training
in the northern portion of Cibola to take advantage of unique
terrain features. Examples of the type of field training that
will occur in established areas include free-travel, forward
operating base, force-on-force, special forces operations, and
night operation maneuvers. Training units vary from squad
(10 people) to battalion (up to 1000 people) in size.

SUPPORT SERVICES

Cibola Region support infrastructure and facilities include
Castle Dome Annex, the C-17 (cargo and transport aircraft)
air strip, roads, laser sites, security posts, and a
communications network.

A fiber optic communications loop will be installed in the
Cibola Region. An electric power line will be extended to the
CM1 and north pad areas. Additional office space will be
constructed to support the unmanned aerial vehicle program.
Increased aviation and Combat Systems Division projects in
the Cibola Region will require construction of ground-to-
ground and air-to-ground telemetry relay sites.

2.2.2.2 Business Partnership Opportunities

Few private industrial or commercial activities were
conducted in the Cibola Region during the baseline period.
A private automotive company used the region to perform
tire testing, and firing ranges were used by police agencies to
test ammunition. Under alternative F, private partnership
use of the region will increase.
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The Cibola Region affords opportunities to an array of private
industrial and commercial clients. The motion picture
industry could take advantage of the unique and rugged
terrain features. Private aviation companies could use
existing facilities and services to test and evaluate commercial
and private aircraft. The automotive industry could use
existing unimproved roads to test and evaluate their products.

Private industrial and commercial testing of small arms, track
pads, tracked and wheeled vehicles, ride dynamics, and tires
could be conducted in the Cibola Region. Testing of
demolition equipment and techniques has potential as a
customer base, especially in the north Cibola Region.

Commercial mining in the Cibola Region was evaluated under
alternatives considered and rejected by decisionmakers as
incompatible with the YPG mission. Agricultural and forestry
outleasing in the Cibola Region is not part of the Preferred
Alternative.

2.2.2.3 Recreational and Other Activities

Three areas in the Cibola Region are open to public use during
seasonal hunting: Arrastra Hunting Area, Highway 95
Hunting Area, and Cibola Hunting Area. Cibola Lake Road
is open to public access for travel to and from Cibola Lake
when there is no conflict with ongoing military missions. No
other recreational activities were allowed in the Cibola Region
during the baseline period. However, some periodic trespass
is known to occur by hunters and ‘sightseers.” Sightseeing
is allowed from public access roads.

The hunting area in north Cibola may be expanded as far
south as Crazy Woman Wash in the western portion of the
area. The area north of Cibola Lake Road may be opened for
general recreation (e.g., driving, hiking, and sightseeing).

2.2.3 LagunaRegion

During the next 15 years, the Laguna Region will serve as
the main support region for the installation mission. The
Laguna Region contains administrative offices, military service
activities, equipment maintenance facilities, mobility courses,
Laguna Army Airfield, Castle Dome Heliport, Materiel Test
Area, and the logistics support area for Kofa Firing Range.
This area is a “safe zone” where no large ordnance is fired.
The only ordnance fired in this region is at the small arms
firing range at Castle Dome Heliport. This facility is not near
any heavily populated areas.

2.2.3.1 Military Activities

Most test divisions use the Laguna Region and associated
services and infrastructures to support their missions. In
addition, this area provides most administrative support
functions. The Laguna Region contains an environmental
test facility used to fire weapons in extreme hot and cold
conditions. All test divisions use these facilities to conduct a
variety of military test missions, including vehicle and
equipment performance and durability, and use of the climatic
chamber for durability tests on equipment, tracked and
wheeled vehicles, and tires.

Military mission activities will diversify in this region for most
divisions, and military activities will have priority in
scheduling.

Alternatives Considered

MUNITIONS AND WEAPONS TESTING

Munitions and Weapons Division uses the climatic and
environmental chambers located in the Laguna Region. The
division does not anticipate establishing any other activities
in the Laguna Region.

AVIATION SYSTEMS TESTING

The air delivery section of Aviation Systems Division uses
the Air Cargo Complex to store and prepare equipment for
military test and evaluation missions. The two runways at
Laguna Army Airfield are primary sites for aircraft takeoffs
and landings during military test and evaluation missions.

Yuma Proving Ground could be considered for an increase
in aviation activities. Use of the Laguna Army Airfield, Castle
Dome Heliport, and associated facilities will increase in the
event the Army decides to expand its aviation program.

COMBAT SYSTEMS TESTING

Combat Systems Division uses Laguna Region mobility test
courses (listed in the following box) to perform tests and
evaluations on tracked and wheeled vehicles.

MosiLiTy TeEsT Courses UseD BY
ComBAT SysTEMS Division
. Tank Hill Courses
. Tank Gravel Course
. Sand Dynamometer Course
. Mobility Slopes (Vertical and Slide)
. Vapor Lock Course
. Middle East Cross Country Course
. Tank Level Cross Country Course
. Mud Course
. Paved Dynamometer Course
. Water Fording Basin
. Kofa and Muggins Dust Courses
. Portions of U.S. Highway 95 and
. Old U.S. Highway 95

AUTOMOTIVE TESTING

Automotive Division uses test courses in the Laguna Region,
as shown the following box, to test and evaluate tracked and
wheeled vehicles and mobile equipment in varying terrain,
climate, and operational conditions. Established test courses
comprise approximately 320 km (200 miles) of prepared
routes ranging from paved highways to varying terrain, such
as sand, mud, rock, dust, gravel, and slopes. Some courses
also are used periodically to test and evaluate soldier
individual equipment.
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Use of the Kofa Dust Course is expected to increase.
Additionally, a new dust course is anticipated to be added
adjacent to the existing dust course in the next five to 10
years. Turnaround loops will be added to the east and west
ends of the Middle East Cross Country Course. This will
enable testers to run half the course instead of the entire
course.

Use of all existing test courses is expected to increase.
Enhancement of test capabilities continues as test
requirements expand to gain more information on vehicle
mobility performance and durability.

PARTIAL LisTING OF MosBiLITY TEST
Courses Usebp BY AuToMoTIVE DivisioN
. Tire Test Course
. Truck Level Cross Country Courses
. Sand Dynamometer Course
. Mobility Slopes (Vertical and Slide)
. Vapor Lock Course
. Kofa and Muggins Dust Courses
. Soldier Individual Equipment Course
. Standard Obstacle Courses
. Ride and Handling Courses
. Evasive Maneuvers Course
. Skid Pad
. Truck Hill Courses
. Mud Courses
. Paved Dynamometer Course
. Water Fording Basin
. Truck Gravel Courses
. Middle East Cross Country Course
. Portions of U.S. Highway 95 and
. Old U.S. Highway 95
. Desert Gravel Course
. Rock Ledge Access Course
. Rock Ledge Course

TRAINING ACTIVITIES

Training exercises take place at Training Area Bravo, Laguna
Army Airfield, Castle Dome Heliport, and at Cox Field located
in the Main Administrative Area. Cox Field and Laguna Army
Airfield will be used increasingly for the Military Free Fall
School and Golden Knights training activities. Castle Dome
Heliport and Laguna Army Airfield will be used for simulated
airfield siege training. Training Area Bravo will be used for
increased field training activities. Additional areas of this
region could be used to conduct more field training activities.

SUPPORT SERVICES
Several populated areas in the Laguna Region provide support
services.

The Main Administrative Area, also known as the cantonment
area, is a fenced complex comprising 390 hectares (965 acres).
This area contains general support functions, such as base
housing, commissary, Post Exchange, medical services, and
Morale, Welfare, and Recreation (MWR) services.
Administration services and facility maintenance support are
also located in the cantonment area.

The Materiel Test Area, also known as the mobility test area,
is approximately 390 hectares (964 acres). This area houses
the command group, Materiel Test Directorate, and related
test mission personnel. This area includes several buildings
and facilities that provide support to the Automotive Division
and Combat Systems Division test missions.

Laguna Army Airfield can accommodate C-5A's and smaller
aircraft. Laguna Army Airfield has office space, an aircraft
wash facility, the fire and crash rescue department, 2,970m?
(33,000 square feet) of hangar and maintenance space, and
a 240,000 L (64,000 gallons) of fuel storage. Laguna airfield
is 1500 m (5,000 feet) in length. Laguna Army Airfield is
used for training (paratroopers) and aviation testing activities.

Castle Dome Heliport is approximately twelve kilometers
north of Laguna Army Airfield and is an aviation facility for
special or large helicopter programs. Castle Dome Heliport
maintains 3,403 m? (37,809 square feet) of hangar space;
1,044 m? (11,600 square feet) of office space; and a 45,400 L
(12,000-gallon) fuel tank. The Castle Dome Heliport is used
for aviation testing activities.

The Air Cargo Complex stores and supports testing of
hazardous items, including ammunition loads of 11,000 kg
(5,000 Ibs.) net explosive weight or less. It includes a
parachute pack/maintenance and airdrop rigging facility,
which contains office and maintenance space. Air drop tests
and other air cargo is loaded onto aircraft here.

The area west of Firing Front Road is referred to as Kofa Firing
Front. This area provides logistical support for Kofa Firing
Range. Facilities include test vehicle and equipment
maintenance facilities, a fire and emergency response station,
engineering and administrative support offices,
communication networks, storage areas, climatic and
environmental test chambers, and target fabrication facilities.

Increased training activities will result in increased use of
existing support services and facilities at the Main
Administrative Area. Improvements to or expansion of the
Castle Dome Heliport will support increased aviation
activities. Improvements to Laguna Army Airfield will include
fencing the airfield; constructing storage and an open-air
command center for support of forward operating base
missions, and improving an existing road to the Main
Administrative Area. Fiber optic cable is also being installed
throughout the Laguna Region. This cable will link with fiber
optic cable being installed in the Kofa and Cibola Regions.
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2.2.3.2 Business Partnership Opportunities

An Australian film company used the Castle Dome Heliport
for filming a science and technology program. A private
automotive manufacturer has tested vehicles using existing
test courses on several occasions. During the baseline period,
these were the only private industry activities that occurred
in the Laguna Region.

Opportunities for private industry use of facilities and services
in the Laguna Region will include testing automotive products,
aviation systems and maintenance, commercial air cargo, and
commercial conference facilities. Developments will enhance
the capabilities of the installation to research and develop
military technology and enhance quality of life for personnel
stationed at the installation.

The Army may approve a privately developed hot weather
automotive test complex, to be placed at Roadrunner Drop
Zone. Automotive crash survival and testing of alternative
energy vehicles are examples of private industry activity that
may be conducted at the Laguna Region. All test courses are
adaptable for private industry use. Automotive activities will
increase for commercial and foreign military customers.
Testing of tracked and wheeled vehicles such as earth moving
equipment, ride dynamics, and tires are potential areas for
increased private industry projects.

A privately developed technology and conference complex is
being considered for siting adjacent to the Main
Administrative Area. This complex will be open to the public
and provide services and support to the installation
community and diversified mission. The Laguna Army Airfield
may be used for private and commercial aircraft landings.

2.2.3.3 Recreational and Other Activities

Several recreational/educational areas exist in the Laguna
Region. A nature trail and Brooks Exhibit (static display) are
areas open to the public; a cadet camp for junior police,
developed by MWR and YPG Security, is near Martinez Lake
Road; and a travel camp with 42 established camping spaces
is located on 2.4 ha (6 acres) at the Main Administrative Area.
No recreational mining was conducted in the Laguna Region
during the baseline period. Hunting is permitted in the
Martinez Hunting Area.

Public recreational uses may be modified to include camping,
designated hiking areas, an off-road racing course, and a RV
Park. Portions of the Laguna Mountains may be opened to
hunting and other recreational uses, such as hiking and rock
collecting.

The JAWS program (Juveniles at Work) implemented in 1996
to initiate juvenile offenders to a weekend boot camp
experience, uses YPG facilities and soldiers.

Commercial mining was evaluated under the alternatives
considered and rejected by decision-makers as incompatible
with the YPG mission. Agricultural and forestry outlease
programs may be considered.

2.2.4 Airspace

During the baseline period, MCAS Yuma scheduled YPG
airspace (figure 7). Yuma Proving Ground activates restricted
military airspace when required during testing. When

Alternatives Considered

restricted airspace is not in use for testing, it is released to
the controlling agency, MCAS Yuma. Additionally, YPG uses
airspace over the Kofa National Wildlife Refuge and lands
adjacent to the Cibola and Laguna Regions under an existing
Federal Aviation Administration (FAA) permit.

2.2.4.1 Military Activities

Each test division conducts specialized military test and
evaluation missions within established portions of the
airspace. Military use of airspace will increase for some
divisions and remain at baseline levels for others.

MUNITIONS AND WEAPONS TESTING

The Munitions and Weapons Division uses restricted airspace
to conduct artillery firing missions, and as safety zones over
mine fields. Increased use of airspace over Kofa National
Wildlife Refuge will result from expanded firing missions into
the East Arm. Long-range artillery firing from remote locations
into YPG airspace may increase.

AVIATION SYSTEMS TESTING

The Aviation Systems Division uses airspace in a variety of
ways. The aircraft armament section uses airspace to perform
tests on fixed- and rotary-wing aircraft weapons systems,
lasers, munitions, and advanced rocket systems. In addition,
personnel, cargo, and vehicles are air dropped to specific drop
zones during air delivery tests. Airspace is also used to test
unmanned aerial vehicles, remote sensing equipment, and
navigational equipment (global positioning system).

Increased use of airspace will result from consolidation of
the Army aviation mission. Use of airspace over the Kofa
National Wildlife Refuge will continue to increase during the
next 15 years.

COMBAT SYSTEMS TESTING

The Combat Systems Division uses the airspace over the Kofa
and Cibola Regions to conduct periodic firing missions. More
Combat Systems Division fire missions will involve increased
use of restricted airspace.

AUTOMOTIVE TESTING

Automotive Division does not have or anticipate an
established use of airspace. However, a function of restricted
airspace is to provide a measure of security to sensitive
projects conducted by all divisions. Airspace occasionally
will be closed for this purpose.

TRAINING ACTIVITIES

The Military Free Fall School, Golden Knights, and special
forces use airspace to conduct high-altitude low-opening,
high-altitude high-opening, and other training missions.
Other visiting units use YPG airspace to conduct a variety of
training missions including artillery firing, ambush, air
support, assault training, and parachute jumps and drops.
Increased air-related training programs, such as the Military
Free Fall School and the Golden Knights will result in
increased use of YPG airspace.

SUPPORT SERVICES

Communication networks, laser trackers, and radar use the
airspace indirectly through electromagnetic emissions. No
direct use of airspace is associated with increased use of
support services and infrastructure. Installation of fiber optic
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cable will reduce spectrum utilization (microwave
transmission). However, increased aviation and ground-
related missions will increase use of air-to-ground and
ground-to-ground microwave frequencies.

2.2.4.2 Business Partnership Opportunities

Modified nonmilitary activities may involve private industry
use of existing airspace to test commercial and private aircraft
and aviation systems. Development of personal aircraft and
airworthiness testing are potential industries for incorporation
into airspace areas. Airworthiness testing may initially be
located at Castle Dome Heliport, and later moved to Laguna
Army Airfield.

2.2.4.3 Recreational and Other Activities

Due to safety risks inherent to the military mission, no
recreational use of airspace is considered as part of this
alternative.

2.2.5 Off-Post Locations

2.2.5.1 Military Activities

During the next 15 years, YPG will use areas outside its
boundaries to conduct or support a variety of military test
missions. Off-post locations that are used to support military
test missions are discussed below. Nonmilitary activities
under the operational control of YPG are not conducted at
off-post locations.

Locations that are used in northern Arizona include the
Navajo Army Depot where automotive and combat systems
test and evaluation projects are conducted at 2,100 m (7,000
feet) elevation; and the Prescott Airport where similar tests
occur at 1,500 m (5,000 feet) elevation. In addition, The
Automotive Division and Combat Systems Division will
experience a slight increase in the number of projects
conducted at the Navajo Army Depot and Prescott Airport in
northern Arizona.

Munitions and Weapons Division may establish new firing
positions at off-post locations to support long-range missiles
and artillery test missions.

Senator Wash Regulating Reservoir is used under a U.S.
Bureau of Reclamation (BOR) use agreement to test and
evaluate amphibious vehicles. This area is also used as a
drop zone for training and evaluating personnel in airdrop
skills and procedures. The BLM manages recreational use
at the reservoir. Active and reserve military training activities
will increase at the reservoir over the next 15 years.

The Blaisdell Railroad Siding area comprises approximately
16 hectares (40 acres) located south of the installation along
U.S. Highway 95 (BLM right-of-way 30293). This location is
used for railroad shipping and receiving and to evaluate
equipment loads under different railway transport conditions.

Imperial Sand Dunes, an area about 60 km (40 miles) long
and three to 10 km (2-6 miles) wide, is part of the California
Desert Conservation Area managed by the BLM. This area,
approximately 100 km (60 miles) west of YPG along Interstate
Highway 8, is occasionally used to conduct vehicle and
equipment testing projects and some troop training activities.

Death Valley, located approximately 640 km (400 miles)
northwest of YPG in California, will be used periodically for
automotive testing because terrain features and temperature
extremes vary from those available at YPG.

Oatman Hill, located approximately 320 km (200 miles) north
of YPG, is an 18-km (11-mile) section of highway outside
Oatman, AZ. It is used under a special permit to conduct
performance tests on trucks exceeding the maximum size
and weight limits for public roads. Automotive testing
conducted at Oatman, AZ, will decrease. An alternate location
is being sought to accomplish grade testing performed at
Oatman.

2.2.5.2 Business Partnership Opportunities
No public-private partnership opportunities under the control
of YPG are associated with off-post locations.

2.2.5.3 Recreational and Other Activities
No recreational activities under the control of YPG are
associated with off-post locations.

2.2.6 Management, Monitoring, and Mitigation

2.2.6.1 Military Activities

Yuma Proving Ground accomplishes environmental
management and monitoring through implementation of
plans including the following: Land Use Plan; Integrated
Natural Resources Management Plan; Integrated Cultural
Resources Management Plan; Installation Spill Contingency Plan
(ISCP); Pollution Prevention Plan; and Spill Prevention, Control
and Countermeasures Plan (SPCCP). Environmental programs
are responsible for implementation of these plans.

All management plans, and applicable Federal, State, local,
and military laws and regulations are listed at appendix A.
Extensive project planning efforts avoid or minimize adverse
environmental impacts. When unexpected adverse impacts
occur, mitigation is implemented to compensate for or repair
the resource.

The YPG Safety Program ensures the overall safety of the
human environment at the installation.

2.2.6.2 Business Partnership Opportunities

Impacts for all private partnership projects will be assessed
on a site specific basis. Private developers will be responsible
for implementing any mitigation of impacts required as a
result of project or site specific analysis and documentation.
Some industries will use existing military facilities. The Army
will be responsible for ensuring management, monitoring,
and mitigation measures are implemented. All private
partnerships must comply with all Federal, State, and Army
regulations and requirements.

2.2.6.3 Recreational and Other Activities
Management, monitoring, and mitigation of recreational
activities are accomplished through the same plans used to
manage military activities.

U.S Army Yuma Proving Ground
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2.3 ALTERNATIVES ELIMINATED FROM DETAILED

ANALYSIS

2.3.1 Nuclear, Biological, and Chemical
Activities

Nuclear, biological, and chemical testing activities are not
considered for development under this RWEIS. Other DoD
facilities are used to accomplish this mission. Should DoD
policies or priorities change, these actions would be assessed
through appropriate environmental documentation at that
time.

2.3.2 Discontinued Use of Yuma Proving

Ground as a Military Proving Ground

YPG has not been identified for closure under any of the Base
Realignment and Closure Acts through 1995. Therefore,
closure of YPG is not considered as an alternative for analysis
in this programmatic EIS. Closure would be a major Federal
action requiring a separate EIS.

Alternatives Considered

2.4 CompPARISON OF ALTERNATIVES CONSIDERED

AND ENVIRONMENTAL CONSEQUENCES

Potential environmental impacts exist for each alternative
considered. A summary of these consequences is presented
in table 2-2. Environmental issues analyzed in detail in
chapter 4 of this document are air resources, water resources,
geological and soil resources, biological resources,
socioeconomics, land use, noise, hazardous substances and
waste management, radiation, aesthetic values, utilities and
support infrastructure, transportation, and health and safety.
Potential effects to biological resources and cultural resources
are addressed in a broad sense and will require more detailed
analyses in future program or site specific environmental
documentation.

Table 2-2 reports environmental consequences of each
alternative for each environmental issue by reporting
compliance data compared to regulatory thresholds or
standards. For example, air emissions reported to the State
of Arizona are listed in alternative A and are projected for
each of the other alternatives. Potentially significant impacts
are defined by the criteria for each resource area listed in
chapter 4.
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Alternatives Considered

TABLE 2-2
SUMMARY OF ENVIRONMENTAL CONSEQUENCESFOR ALTERNATIVES CONSIDERED
ENVIRONMENTAL Air Water
ISSUE (ACROSS)
ALTERNATIVE Potential Potential
(DOWwWN) Significant | Emissions Sour ces Significant | Availability Quality
Impacts Impacts
Alternative A NO 3.85tpy CO Test km/yr = NO Groundwater withdrawal 1,800 x 200 ft
1991-1995 Baseline 15.89 tpy NOx 488,267 rates do not exceed confined POL plume
Military Activities 1.58 tpy SOx PM1o = 41 tpy availability or usage of benzene (43 ppm)
1.02 tpy PM 10 243,450 rounds Annual usage = 1,367 acre and TPH (>7,000
6.28 tpy VOCs fired/year ftiyr ppm)
No Pb violations |1-3 No permanent surface water. | 4 road crossings/yr
0.22 tpy HAPs Construction 55 acre ft/yr withdrawal from | (Section 404)
projectslyr Colorado River
Alternative B NO <3.85tpy CO Test km/yr = NO Groundwater withdrawal 1,800 x 200 ft
Reduce Baseline <15.89 tpy NOx | 244,130 rates do not exceed confined POL plume
Activities <1.58 tpy SOx PM1o = 20 tpy availability or usage of benzene (43 ppm)
<1.02 tpy PM1o 121,730 rounds Annual usage = 683.5 acre and TPH (>7,000
<6.28'tpy VOCs | fired/year ftiyr ppm)
No Pb violations |2 Construction No permanent surface water. | 2 road crossings/yr
anticipated projectslyr 55 acre ft/yr withdrawal (Section 404)
<0.11 tpy HAPs from Colorado River
Alternative C YES Test km/yr = Groundwater withdrawal 1,800 x 200 ft
Increase Baseline 7.71tpy CO 976,530 YES rates do not exceed confined POL plume
Activities SL78tpy NOx | oy, = 82 tpy availability or usage of benzene (43 ppm)
Introduce New Military 3.178 tpy SOx 486,900 rounds Annual usage = 3,800 acre | and TPH (>7,000
Activities 2.056 tpy PM1o | fjreq/year ftlyr ppm)
12.54tpy VOCs | 54 No permanent surface water. | 8 road crossingslyr
No Pb violations | congtryction Potential doubling of 55 acre | (Section 404)
anticipated projectslyr ft/yr withdrawal from
0.44tpy HAPs Colorado River
Alternative D NO 4.24 tpy CO Test km/yr = NO Groundwater withdrawal 1,800 x 200 ft
Baseline Activities 17.47 tpy NOx 537,100 rates do not exceed confined POL plume
Introduce New 1.73 tpy SOx PM1o = 45 tpy availability or usage of benzene (43 ppm)
Nonmilitary Enterprises 1.12 tpy PMyo 267,905 rounds Annual usage = 1,900 acre and TPH (>7,000
6.9 tpy VOCs fired/year ftiyr ppm)
No Pb violations |2-4 No permanent surface water. | 8 road crossings/yr
anticipated Construction Potential increase over 55 (Section 404)
0.24 tpy HAPs projectslyr acre ft/yr withdrawal from
Colorado River
AlternativeE YES 8.09 tpy CO Test km/yr = YES Groundwater withdrawal 1,800 x 200 ft
Increase Baseline 33.36 tpy NOx 1,025,370 rates do not exceed confined POL plume
Activities 3.36 tpy SOx PM1o = 86 tpy availability or usage of benzene (43 ppm)
New Military Activities 2.15 tpy PM1o 511,260 rounds Aquifer = 50 million acre and TPH (>7,000
New Nonmilitary 13.18 tpy VOCs | fired/year ftiyr ppm)
Enterprises No Pb violations |2-6 No permanent surface water. | 8 road crossings/yr
anticipated Construction Potential increase over 55 (Section 404)
0.48 tpy HAPs projectslyr acre ft/yr withdrawal from
Colorado River
Alternative F NO 3.85tpy CO Test km/yr = NO Groundwater withdrawal 1,800 x 200 ft
PREFERRED 15.89 tpy NOx 488,270 rates do not exceed confined POL plume
DIVERSIFIED 1.58 tpy SOx PM1o = 41 tpy availability or usage of benzene (43 ppm)
MISSION 1.02 tpy PM 10 243,450 rounds Annual usage = 1,367 acre and TPH (>7,000
L 6.28 tpy VOCs fired/year ftiyr ppm)
O No Pb violations |1-3 No permanent surface water. | 4 road crossings/yr
w 0.22 tpy HAPs Construction 55 acre ft/yr withdrawal from | (Section 404)
projectslyr Colorado River
YES .09 tpy CO Test kmlyr = YES Groundwater withdrawal 1,800 x 200 ft
33.36 tpy NOx 1,025,370 rates do not exceed confined POL plume
3.36 tpy SOx PM1o = 86 tpy availability or usage of benzene (43 ppm)
2.15 tpy PM1o 511,260 rounds Annual usage = 3,800 acre |and TPH (>7,000
13.18 tpy VOCs | fired/year ftiyr ppm)
H No Pb violations |2-6 No permanent surface water. | 8 road crossings/yr
| anticipated Construction Potential increase over 55 (Section 404)
G 0.48 tpy HAPs projects/yr acre ft/yr withdrawal from
H Colorado River
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Alternatives Considered

TABLE 2-2
SUMMARY OF ENVIRONMENTAL CONSEQUENCES FOR ALTERNATIVES CONSIDERED
ENVIRONMENTAL Geological & Soil Biological
ISSUE (ACROSS)
ALTERNATIVE P.otelnt'|a| Surface Contaminated Pptep@lal T&E Habitat Vegetation A|rlcraft
(DowN) Significant Erosi 8 Significant . ) Noise
rosion Sites Species Preservation | Treatments
Impact Impact Impact
Alternative A NO Test kmlyr = 5 YES No Section 7 | 3 EAslyr <1 km?yr Airspace
1991-1995 Baseline 488,267 ESA trimmed or hriyr =
Military Activities Rounds fired = consultations removed 9,290
243,450 3 projects/yr
1-3
construction
projects/yr
Alternative B NO Test kmlyr = YES . 2 EAslyr <1 km?fyr Airspace
Reduce Baseline 244,130 5 No Section 7 trimmedor | hriyr =
Activities Rounds fired = ESA . removed 4,650
121,730 consultations 1 projectsiyr
2 construction
projects/yr
Alternative C YES Test km/lyr = 5 YES No Section 7 | 6 EAs/yr <2 km?lyr Airspace
Increase Baseline 976,530 ESA trimmed or hriyr =
Activities Rounds fired = consultations removed 18,580
Introduce New 486,900 6 projects/yr
Military Activities 2-6
construction
projectslyr
Alternative D YES Test km/lyr = 5 YES No Section 7 | +6 EAs/yr <3 km?lyr Airspace
Baseline Activities 537,100 ESA trimmed or hrlyr =
Introduce New Rounds fired consultations removed 9,290
Nonmilitary =243,550 6 projects/yr
Enterprises 2-6
construction
projectslyr
Alternative E YES Test km/lyr = 5 YES No Section 7 | +6 EAs/yr <1 km?yr Airspace
Increase Baseline 1,025,370 ESA trimmed or hrlyr <
Activities Rounds fired consultations removed 19,510
New Military =511,260 3 projectsiyr
Activities 2-6
New Nonmilitary construction
Enterprises projectslyr
Alternative F NO Test kmlyr = 5 YES No Section 7 | 3 EAslyr <1 km?/yr Airspace
PREFERRED 488,270 ESA trimmed or hrlyr =
DIVERSIFIED Rounds fired = consultations removed 9,290
MISSION 243,450 3 projects/yr
L 1-3
o construction
W projectsiyr
YES Test km/yr = 5 YES No Section 7 | +6 EAs/yr <3 km?yr Airspace
1,025,370 ESA trimmed or hrlyr <
Rounds fired consultations removed 19,510
=511,260 6 projects/yr
H 2-6
| construction
G projectslyr
H
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Alternatives Considered

TABLE 2-2
Summary of Environmental Consequencesfor Alternatives Considered
ENVIRONMENTAL | Socioeconomics Land Use Cultural
ISSUE (ACROSS)
ALTERNATIVE Potential | Effectson Potential | Range Recreational | Airspace | Potential Preservation Cleared SHPO
(DoOwN) Significant [ local economy | Significant | Entries area Significant | Section 106 surveys (small
Impact Impact Impact projects)
Alternative A NO $119 million/yr NO Kofa= 54,630 9,290 YES 10 SHPO 10/yr
1991-1995 Baseline Constant 33,490 hectares airspace consultations/yr
Military Activities employment Cibola= hr/yr 2test
No effect on 13,840 excavationslyr
Environmental No sites
Justice damaged
Alternative B YES $59 million/yr NO Kofa= 54,630 4,645 YES 5 SHPO
Reduce Baseline Decrease 16,745 hectares airspace consultationglyr | 3"
Activities employment Cibola= hr/yr 1 test
Potential 6,920 excavationslyr
negative effect No sites
on damaged
Environmental
Justice
Alternative C YES $179 million/yr NO Kofa= 54,630 18,580 YES 20 SHPO 20lyr
Increase Baseline Increase 66,980 hectares airspace consultations/yr
Activities employment Cibola= hr/yr 4 test
Introduce New Potential 27,680 excavationslyr
Military Activities positive effect No sites
on damaged
Environmental
Justice
Alternative D NO $119 million/yr NO Kofa> 60,100 >18,580 YES 15 SHPO >25/yr
Baseline Activities Increase 66,980 hectares airspace consultationslyr
Introduce New employment Cibola> hr/yr 3 test
Nonmilitary No effect on 27,680 excavationslyr
Enterprises Environmental No sites
Justice damaged
Alternative E YES $200 million/yr NO Kofa> 54,630 >18,580 YES +25 SHPO >25/yr
Increase Baseline Increase 66,980 hectares airspace consultations/yr
Activities employment Cibola> hr/yr +6 test
New Military Potential 27,680 excavationslyr
Activities positive effect No sites
New Nonmilitary on damaged
Enterprises Environmental
Justice
Alternative F NO $119 million/yr NO Kofa= 60,100 9,290 YES 10 SHPO 10/yr
PREFERRED Constant 33,490 hectares airspace consultationslyr
DIVERSIFIED employment Cibola= hr/yr 2 test
MI1SSION L No effect on 13,840 excavationslyr
(0] Environmental No sites
w Justice damaged
YES $200 million/yr NO Kofa> 60,100 >18,580 YES +25 SHPO >25/yr
Increase 66,980 hectares airspace consultationslyr
employment Cibola> hr/yr +6 test
Potential 27,680 excavationslyr
H positive effect No sites
| on damaged
G Environmental
H Justice
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Alternatives Considered

TABLE 2-2
Summary of Environmental Consequencesfor Alternatives Considered
ENVIRONMENTAL Noise Hazardous Substances & Waste Radiation
ISSUE (ACROSS) Management
ALTERNATIVE Potential ICUZ Potential Regulatory | Waste Waste Potential DU range | Radars
(DowN) Significant | exceedances | Significant | Violations Disposal Sites Significant | sizeand &
Impact & Complaints | Impact Impact recovery Lasers
rate
Alternative A NO No reported NO No violations | Propellant = | 2 managed NO 51 km? 59/28
1991-1995 Baseline ICUzZ 23,376 RCRA 90%
Military Activities exceedances or kglyr sites
complaints Explosives | 1 satellite
=1,227 site
kglyr
Alternative B NO No anticipated NO No violations | Propellant | 2 managed NO 55.5km? |59/28
Reduce Baseline exceedances or anticipated =11,688 RCRA 90%
Activities complaints kalyr sites
Explosives | 1 satellite
=614 kglyr | site
Alternative C NO No anticipated NO No violations | Propellant="| 4 managed NO 55.5km? | 96/44
Increase Baseline exceedances or anticipated 46,751 RCRA 90%
Activities complaints kalyr sites
Introduce New Explosives | >1 satellite
Military Activities =2,455 site
kglyr
Alternative D NO No anticipated NO No violations | Propellant = | 4 managed NO 555km° | 86/28
Baseline Activities exceedances or anticipated 25,713 RCRA 90%
Introduce New complaints kglyr sites
Nonmilitary Explosives | >1 satellite
Enterprises =1,350 site
kglyr
Alternative E NO No anticipated NO No violations | Propellant = | 4 managed NO 55.5km? | 96/44
Increase Baseline exceedances or anticipated 49,089 RCRA 90%
Activities complaints kalyr sites
New Military Explosives | >1 satellite
Activities =2,577 site
New Nonmilitary kalyr
Enterprises
Alternative F NO No anticipated NO No violations | Propellant = | 2 managed NO 555km° |59/28
PREFERRED exceedances or anticipated 23,376 RCRA 90%
DIVERSIFIED complaints kalyr sites
MISSION L Explosives | 1 satellite
) =1,227 site
W kglyr
NO No anticipated NO No violations | Propellant = | 4 managed NO 55.5km® | 96/44
exceedances or anticipated 49,089 RCRA 90%
H complaints kalyr sites
| Explosives | >1 satellite
G =2,577 site
H kalyr
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Alternatives Considered

TABLE 2-2

Summary of Environmental Consequencesfor Alternatives Considered

ENVIRONMENTAL Aesthetic Values Utilities & Infrastructure
ISSUE (ACROSS)
ALTERNATIVE Potential Impact to Degradation | Potential Energy Communication |Housing | Solid waste
(Down) Significant | visibility to values Significant | consumption occupancy | management
Impact Impact cost Family
BOQ

Alternative A NO Moderate- | None NO $0.85t01 Adequate 93% Adequate -
1991-1995 Baseline temporary million 100% landfill
Military Activities closure 2020
Alternative B NO Low - None NO $0.39 to 0.54 | Adequate 73% Adequate -
Reduce Baseline temporary | anticipated million 50% landfill
Activities closure 2044
Alternative C NO Moderate- | None YES $1.7t0 2 New systems >100% Inadequate -
Increase Baseline temporary | anticipated million required >100% landfill
Activities upgrade
Introduce New
Military Activities
Alternative D NO Moderate- | None NO $1.2t01.4 New systems 93% Inadequate -
Baseline Activities temporary | anticipated million required 100% landfill
Introduce New upgrade
Nonmilitary
Enterprises
Alternative E NO Moderate- | None YES $1.2t02 New systems >100% Inadequate -
Increase Baseline temporary | anticipated million required >100% landfill
Activities upgrade
New Military
Activities
New Nonmilitary
Enterprises
Alternative F L NO Moderate- | None NO $0.85t01 Adequate 93% Adequate -
PREFERRED (0] temporary | anticipated million 100% landfill
DIVERSIFIED |W closure 2020
MISSION H| NO |Moderate- | None YES [$12102  |Newsyslems  |>100% | Inadequate-

| temporary | anticipated million required >100% landfill

G upgrade

H
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Alternatives Considered

TABLE 2-2
SUMMARY OF ENVIRONMENTAL CONSEQUENCES FOR ALTERNATIVES CONSIDERED
ENVIRONMENTAL Transportation Health & Safety
ISSUE (ACROSS)
ALTERNATIVE Potential Significant | Highway level of Airport Level of Potential Significant |mpact
(Down) Impact service service
Landings &
takeoffs/yr

Alternative A NO Acceptable Acceptable NO
1991-1995 Baseline
Military Activities 5,770
Alternative B NO Acceptable Acceptable NO
Reduce Baseline
Activities 2,890
Alternative C YES New roads Improvements NO
Increase Baseline required required
Activities
Introduce New 11,540
Military Activities
Alternative D YES New roads Acceptable NO
Baseline Activities required
Introduce New 6,350
Nonmilitary
Enterprises
Alternative E YES New roads Improvements NO
Increase Baseline required required
Activities
New Military 12,120
Activities
New Nonmilitary
Enterprises
Alternative F L NO Acceptable Acceptable NO
PREFERRED )
DIVERSIFIED w 5,770
MISSION H YES New roads Improvements NO

| required required

G

H 12,120
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Affected Environment

3.0 AFFECTED ENVIRONMENT

3.1 INTRODUCTION

Topics discussed in this chapter are climate, topography, air,
water, geology and soils, biology, cultural resources,
socioeconomics, land use, noise, hazardous substances and
waste management, radiation, aesthetic values, utilities and
support infrastructure, transportation, and health and safety.
Their descriptions provide a baseline of the natural and
human environment for identification and evaluation of
potential environmental changes resulting from each of the
alternatives. Additionally, the baseline information provided
is intended to be used for tiering in future NEPA
documentation. Laws, regulations, permits, and licenses
applicable to environmental activities at YPG are listed in
appendix A. References provided in each section are listed
in appendix B, Bibliography. Consult these reference sources
for a more thorough treatment of each subject. This chapter
includes issues of concern identified by the public and
agencies during scoping (listed in the Scoping Synopsis,
available upon request).

3.1.1 Climate

Yuma Proving Ground is located in the Sonoran Desert, a
low-elevation, hot, and arid desert. Clear skies, low relative
humidity, slight rainfall, and large, daily temperature
variations characterize the climate. According to
meteorological records, the average daily temperatures range
from 27°C (80° F) to more than 38° C (100° F) during summer
months, and from 4.3°C (40° F) to 19°C (65 °F) during winter
months. The all-time record high temperature is 51° C (124°
F) which occurred on July 28, 1995. The all-time record low
temperature is -8.4° C (23°F) which occurred on January 8,
1971. A profile of average temperature ranges, based on a
33-year history (1954 through 1986) of desert conditions in
southwestern Arizona (Woodcock, 1992), is shown in table
3-1.

The wind speed averages six kph (3 knots) during September
through February. From March through August the average
wind speed is seven to nine kph (4 to 5 knots). The windiest

time of the year is in the spring and summer with normally
more than 10 days per month having wind gusts of over 37
kph (20 knots) (Woodcock, 1992).

The prevailing direction is from the north-northwest from late
autumn until early spring. As temperatures warm, winds
shift to a more southerly direction. Winds associated with
the summer monsoons shift toward the southeast (Woodcock,
1992).

3.1.2 Topography

Features of the Sonoran Desert Basin and Range
physiographic province (U.S. Bureau of Reclamation, 1989)
are the result of block-faulting that occurred about 15 million
years ago. Typical features include broad basins or valleys,
and steep, block-faulted mountain ranges that formed basin/
valley boundaries (U.S. Bureau of Reclamation, 1976).
Sediments above the structural basin bedrock are typically
composed of conglomerate (rocks cemented together from
debris of surrounding mountains). Finer-grained basin fill
and alluvial deposits formed the remaining basin deposits
(U.S. Bureau of Reclamation, 1976). The thickness of
sediments may change abruptly from a few hundred feet to
several thousand feet. The center area of a typical basin
contains thick deposits. However, deposits on the bedrock
shoulder are thin. The shoulder area, where the mountain
has been worn away, may extend several miles into the
existing topographical basin (U.S. Bureau of Reclamation,
1976).

The maximum elevation of 857 m (2,822 feet) msl (mean sea
level) occurs in the Chocolate Mountains and the lowest
elevation, 59 m (195 feet) msl, is found just south of the
Main Administrative Area. Surface drainage in the western
portion of YPG flows west into the Colorado River while the
remainder flows south into the Gila River. Most of the surface
flow occurs on lowland washes that generally have slopes on
the order of 1 to 3 percent and are dry except during
occasional periods of intense rainfall (Entech Engineers,
1987).
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Affected Environment

TABLE 3-1
CLIMATOLOGY SUMMARY 1
Month Precipitation Monthly Average
Temperature
millimeter s inches maximum minimum
January 12.19 0.48 20° C (68°F) 6° C (42°F)
February 7.87 0.31 22°C (73°F) 8° C (46°F)
March 8.64 0.34 25°C (78°F) 10° C (50° F)
April 3.30 0.13 29° C (85° F) 13°C (56° F)
May 1.02 0.04 36°C (93°F) 17°C (64° F)
June 1.27 0.05 39° C (103° F) 22°C (72°F)
July 6.10 0.24 41° C (106° F) 26° C (80° F)
August 13.72 0.54 40° C (104° F) 26° C (80°F)
September 10.92 0.43 37° C (100° F) 23°C (73°F)
October 9.65 0.38 31°C (89°F) 16°C (61° F)
November 6.35 0.25 24° C (76° F) 10°C (49°F)
December 9.65 0.38 20° C (68°F) 6° C (43°F)
Total 90.68 3.57
1 Based on 33 years of data (Woodcock, 1992).
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3.2 AIR RESOURCES

The Clean Air Act (CAA), PL 88-206 as amended, establishes
National Ambient Air Quality Standards (NAAQS) for the
control of criteria air pollutants to prevent adverse effects to
national air resources and to protect human health and the
environment. The Arizona Department of Environmental
Quality (ADEQ) has adopted these Federal standards as the
Arizona Ambient Air Quality Standards (AAAQS). The Arizona
Department of Environmental Quality is the regulating and
enforcing agency of Arizona air standards.

The size and topography of the air basin, prevailing
meteorological conditions, and type and amount of pollutants
emitted into the atmosphere determine air quality. Both the
Central Meteorological Office and Atmospheric Sciences
Laboratory have documented meteorological conditions for
the years 1954 through 1986 (Woodcock, 1992). This
information is useful to the assessment of air quality at YPG.

3.2.1 Installation Ambient Air Quality

Air emissions tracked on the installation consist of criteria
air pollutants, volatile organic compounds (VOCs), hazardous
air pollutants (HAPs), ozone-depleting chemicals (ODCs), and
smokes and obscurants. One of the criteria pollutants is
airborne particulate matter 10 microns or less in diameter
(PM,,). Because of the importance of the PM,, nonattainment
area, this air pollutant is examined separately. A
nonattainment area is a location that does not meet Federal
air quality standards.

Yuma Proving Ground is considered a synthetic minor source
of air emissions by ADEQ. Under the synthetic minor
program, YPG has agreed to reduce the potential to emit below
the major source cutoff by accepting a federally enforceable
limit. In addition, YPG is required to accept restrictions in
the State Implementation Plan (SIP) or during new source
review which limit certain operations or activities to below
specified levels.

Affected Environment

Some installation activities that could impact air quality are
vehicle maintenance, dust course maneuvers, smoke testing,
construction projects, open burning, and generator usage.
Air quality is analyzed based on regulated air emissions such
as chlorofluorocarbons (CFCs) and halogen gases, as well as
sulfur oxides (SO,), nitrogen oxides (NO,), and particulates.
Airborne lead concentration has not been assessed but is
under assessment consideration.

Yuma Proving Ground has explored and implemented ways
to minimize its impact on air quality. Environmental programs
works cooperatively with ADEQ to remain in compliance with
air quality regulations. Activities that could contribute to air
quality degradation are avoided as much as possible by the
proactive management activities of YPG environmental staff.

Best management practices and preventive measures, such
as training and coordination between testers and
environmental programs, are implemented to ensure the least
impact to air quality by installation activities.

3.2.1.1 PM,,
In arid regions such as southern Arizona, PM, is naturally
higher due to low soil moisture, low humidity, and wind.
Human activities in populated areas and agricultural
practices add airborne particles to the air. Yuma Proving
Ground is a minor contributor to PM,,in Yuma County
(Arizona Department of Environmental Quality, 1994b).

Table 3-2 reviews historic PM,; data in Yuma County. This
represents the nearest available historical information since
no data were collected on YPG. Yuma County and YPG are
sparsely populated areas with only a minor industrial base.
Although Yuma County and a small portion of the Laguna
Region in YPG are considered nonattainment for PM,;, data
from ADEQ for 1991-1995 do not show exceedances of the
AAAQS.

TABLE 3-2
PM 10 CONCENTRATIONSIN YUMA COUNTY
ANNUAL AVERAGES FOR 1990 TO 1995

SITE/YEAR 1990 1991

1992 1993 1994 1995

Yuma 57
(Fg/m?)

486

29 31 32°b 35

& Sampler type changed.

Annual standard = 50 pg/m?®

b Invalid annual average due to insufficient number of samples.

Note: A number of sites appear to have higher monitored concentrations in 1990 and 1991
than in subsequent years. This is an anomaly in the database caused by two factors. One
factor was a change from high volume samplers to dichotomus samplers in 1990 and 1991.
The other factor was a QA/QC problem in operating the high volume samplers prior to 1992.
Source: Arizona Department of Environmental Quality, 1996, 1995d, 1994c, 1993, 1992.
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Figure 9 shows the area of YPG that is in a nonattainment
area. The primary sources of the 5,300 metric tons (5,800
tons) per year of PM,, in Yuma County are from agricultural
tilling, vehicles, and construction. Agricultural tilling activity
is a major contributor to the PM, nonattainment area, while
the installation is a minor contributor (Arizona Department
of Environmental Quality, 1994b). Additionally, 1995 air
quality data for Yuma County is presented in table 3-3 from
ADEQ, OFR 96-26, 1995. The pollutants of concern are ozone
and PM,,. Available ozone data are below AAAQS. No
exceedances were shown by PM, .

Emission reduction measures for this area are set forth in
the SIP. In this plan, a six percent reduction in dust emissions
(produced mainly by motor vehicle traffic and agricultural
activities outside YPG) is required to reduce annual PM, to
the EPA standard of 50 pg/m?® (Arizona Department of
Environmental Quality, 1994b). Yuma Proving Ground is
not entirely responsible for this reduction. A Memorandum
of Understanding (MOU) between ADEQ and YPG is described
in the 1994 SIP. It requires the installation to surface some
open lands with concrete and to use dust palliatives on others.
An annual report to ADEQ summarizes YPG's activities in
implementing dust control measures.

Dust dispersion rates are high in the region of the installation
(U.S. Army Corps of Engineers and Mittlehauser, 1994). Most
dust remains localized, although smaller particulate matter
remains suspended and may drift several kilometers. Dust
clouds sometimes affect visibility along U.S. Highway 95.
Temperature inversions sometimes occur in the evening. In
combination with a test, temperature inversion may cause a
dust cloud to hang over the entire test course and perhaps
extend across U.S. Highway 95 (Dailey, 1997). Trucks and
tanks operating on old Highway 95 may also cause dust
clouds across U.S. Highway 95 due to prevailing westerly
winds and close proximity to the highway. Helicopters
generate dust when departing and landing on bare soil. The
cryptogamic crust (surface crust made of living organisms) is
blown off, and soil is then exposed to wind, creating airborne
dust.

Another source of dust is the tracked and wheeled vehicles
operating on unpaved roads. A preliminary calculation based
on test miles driven suggests this source contributes 41 tons
per year (tpy) (37 metric tons) of particulate matter. This
value is tenuous, given limited information regarding vehicle
types and emission factors. The basis for this estimate is
EPA Compilation of Air Pollution Emission Factors AP-42 and
Maricopa and Pima counties air documentation applicable
to Arizona (U.S. Environmental Protection Agency, 1985).

3.2.1.2 Ozone-depleting Chemicals

The Army is required to eliminate or minimize emissions of
ozone-depleting chemicals (ODCs) according to the Montreal
Protocol on Substances that Deplete the Ozone Layer, as
amended, and the CAA. Halons were to be phased out by
January 1994. Carbon tetrachloride and 1,1,1-
trichloroethane or chlorofluorocarbons (CFCs) were to be
phased out by 1996. The Environmental Protection Agency
issued a phase out on the domestic production of CFCs and
halons (U.S. Environmental Protection Agency, 1988b).
Ozone-depleting chemicals will eventually be eliminated due
to the phase out process. Department of Defense Directive
6050.9 requires the military to regulate and phase out the
use of ODCs. The DoD prioritizes categories for this phase
out process. The Ozone-Depleting Chemical Annual Report
was established by the DoD to track quantities and use of
ODCs.

Locations of ODCs at YPG include fire fighting equipment,
air conditioners, refrigeration units, and environmental
chambers. Yuma Proving Ground pollution prevention
program requires recycling of refrigerants containing ODCs,
replacing these refrigerants with alternate coolants as they
become available, and retrofitting or replacing existing
equipment. Ozone-depleting chemicals must be recovered
before turning equipment over to the Defense Reutilization
and Marketing Office (DRMO) or a contractor.

The installation does not reclaim or dispose of solvents having
Class | ODC:s listed in Title VI of the CAA. A contractor delivers
new solvent and picks up spent solvent. The CAA requires
manufacturers to eliminate ODCs in solvent formulas.

TABLE 3-3
YUMA COUNTY AIR QUALITY
Substance AAAQS 24-hr Average Averaging Time
Emission Rate Emission Rate

Ozone? 235 pg/m?3 0.09 ppm 0.11 ppm
(1-hr)

PM 10 150/50 pg/m? 75 pg/m? 35 pg/m?
(24-hr)

a Source: Ozone Concentrations in Phoenix, Tucson, and Yuma in ADEQ, OFR 96-26, figure 7.
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3.2.1.3 Smokes and Obscurants

Smokes and obscurants are employed at YPG to mask both
troop and mechanized equipment movements during training.
Smoke testing includes the use of fog oil, graphite particles,
kaolin, and red and white phosphorus. Initial classroom
training to familiarize troops with smoke environments is
standard; however, full-scale training is conducted outdoors.
A training exercise usually requires making smoke for
approximately two hours (Muhly, 1983).

During smoke and obscurant testing, noncombusted
petroleum-based smokes containing particulates and
hydrocarbons in fog oil aerosol and exhaust emissions are
primary pollutants that may not comply with emission
standards as defined in 40 CFR parts 85-87. However, these
short burst emissions are not as severe as the continuous
emissions of pollutants by industry. The volatile nature of
fog oil suggests that any releases would be rapidly attenuated
in the environment (Driver, et al., 1993). Sites for smoke
generation trials are located as far as possible from
ecologically sensitive areas, installation boundaries, and
populated areas (Muhly, 1983).

The new CAA Amendments of 1990 do not identify graphite
as a specifically regulated pollutant. However, graphite flake
aerosols used as obscurants fall under the NAAQS PM,
standards. Airborne concentrations may exceed safe short-
term limits for humans within several kilometers of the source
(Driver, et al., 1993).

Kaolin, white, hydrous aluminum silicate clay, is also utilized
in smoke testing. Kaolin is not toxic, and its use is not
expected to cause any adverse effects (U.S. Army Corps of
Engineers, 1993b).

Smoke testing at YPG also involves the use of white
phosphorus. White phosphorus will spontaneously oxidize
when exposed to air. The environmental fate of white
phosphorus is oxidation to phosphates. Phosphates resulting
from testing will act as nutrients to soil. The impact of
phosphorus munitions on the environment is typically short
term and reversible (Yon, et al., 1983).

3.2.1.4 Criteria Air Pollutants, VOCs, and HAPs
Other relevant air pollutants are briefly discussed here. A
1996 air emissions inventory indicated criteria pollutants
levels were well below established Federal and State
regulatory standards (Gutierrez-Palmenberg, Inc., 1997e).
Calculated pollutant levels are reported to ADEQ on an
annual basis.

CRITERIA AIR POLLUTANTS

Carbon monoxide (CO) is a colorless, odorless, tasteless gas
formed primarily by incomplete combustion of fossil fuels.
General observations indicate ambient air CO levels are
attributed to vehicle exhausts and generators.

Lead is a heavy metal that was previously used as a gasoline
additive and is found in some industrial emissions. Heavily
populated industrial areas generate the greatest potential
for air pollution problems occurring from lead. Studies for
the airborne concentration of lead have not been performed
but are under consideration.

Nitric oxide (NO) and nitrogen dioxide (NO, ) are two critically
tracked air pollutants. In the United States, the major source
of nitrogen oxides is fossil fuel combustion. Many fuels
contain nitrogen compounds which, oxidize to form nitrous
oxides upon combustion.

Ozone is a highly reactive molecule made of three oxygen
atoms. Ozone is not emitted directly into the air but is the
result of chemical reactions in ambient air. Table 3-3 presents
1995 ozone data for Yuma County.

Sulfur oxides (SOx) usually result from combustion of fuels,
mainly sulfur coal. The main contaminants formed are sulfur
dioxide (SO,) and sulfur trioxide (SO,). Reacting in the
atmosphere SO, can sometimes produce sulfuric acid.

VOLATILE ORGANIC COMPOUNDS

All Volatile Organic Compounds (VOCs) contain carbon, the
basic chemical element found in living organisms. Volatile
chemicals escape into the air easily. Volatile organic
compounds are released from evaporating or burning fuel
(e.g., gasoline, oil, wood, coal, natural gas, etc.), solvents,
paints, glues, and other products. Cars are an important
source of VOCs. Many VOCs are also hazardous air
pollutants. Efforts to control smog target VOCs for reduction
(U.S. Environmental Protection Agency, 1997).

HAZARDOUS AIR POLLUTANTS

Hazardous air pollutants (HAPs), also known as toxic air
pollutants, are those pollutants known or suspected to cause
cancer or other health effects, such as birth defects or
reproductive effects. Examples of toxic air pollutants include
dioxins, benzene, arsenic, beryllium, mercury, and vinyl
chloride. The Clean Air Act currently lists 189 hazardous air
pollutants to be regulated by EPA.

They are emitted from all types of sources, including motor
vehicles and stationary sources, such as manufacturing
plants.

Control of HAPs differs in focus from control of the criteria
pollutants for which EPA has established NAAQS. For the
criteria pollutants, a variety of control strategies are used in
geographic areas where national air quality standards have
been violated. In contrast, for HAPs, EPA has focused on
identifying all major industrial sources that emit these
pollutants and developing national technology-based
performance standards to significantly reduce their
emissions. The objective is to ensure that major sources of
HAPs are well controlled regardless of geographic location
(U.S. Environmental Protection Agency, 1996).

3.2.2 Air Quality Monitoring

The Army calculates the extent and generation of particulate
matter at the installation (section 3.2.1.1). An air quality
monitoring plan is being considered. This study will help
identify the amount of particulate matter generated by YPG
activities and determine if activities are a contributing factor
to the nonattainment status of the area. Vehicle test courses
have calculated particulate matter generation, and are
considering future air monitoring. Some mobility courses
are designed specifically to test the effects of dust on military
vehicles. The dust courses are located away from populated
areas where monitoring would take place.
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Open burning and open detonation (OB/OD) activities of
excess and expired propellants and explosive items are
conducted at Kofa OB/OD Management Unit. The ADEQ Air
Quality Division evaluated operations at the site and issued
an air permit (Arizona Department of Environmental Quality,
1995c). Permitted OB/OD operations are limited to approved
burn times and to quantities. During approved burn times,
winds do not carry smoke or residue beyond YPG boundaries
(Gutierrez-Palmenberg, Inc., 1997a).

A 1993 Air Pollution Emission Statement presented results
of an installation-wide air emissions inventory conducted by
Geomet Technologies, Inc. The results were used in the
Operating Air Permit Application (Gutierrez-Palmenberg, Inc.,
1995c). Some sources in the inventory were deemed
permitted sources by ADEQ and required to be included in

Affected Environment

the annual air emissions inventory. Permitted sources
(degreasers and generators) are regulated under the permit.
The rest of the activities were categorized by ADEQ as
insignificant activities. Insignificant activities include boilers/
heaters, fuel stored in underground storage tanks (USTs) and
aboveground storage tanks (ASTs), paint, pesticides and
herbicides, carpentry and woodworking, painting, abrasive
blasting operations, and mobile sources (Arizona Department
of Environmental Quality, 1995b). Yuma Proving Ground
monitors insignificant activities to ensure emissions remain
comparable to baseline levels (table 3-4).

The 1996 air emissions inventory indicated levels of criteria
air pollutants, VOCs, and HAPs were well below established
Federal and State regulatory standards (Gutierrez-
Palmenberg, Inc., 1997e).

TABLE 3-4
1995 AIR EMISSIONSFOR PERMITTED SOURCES

Primary Air Pollutants

Arizona Ambient Air
Quality Standard

1995 Air Emission Inventory
Amounts Reported for
Permitted Sources at YPG
(Degreasers & Generators)

Carbon Monoxide (CO) 100 tons per year (tpy) 3.857 tpy
Nitrogen Oxides (NOx) 40 tpy 15.89 tpy
Sulfur Oxides (SOx) 40 tpy 1.589 tpy
Particulate Matter 25 tpy
PM1o 15 tpy 1.028 tp
Volatile Organic Compounds 40 tpy 6.287 tpy
(VOCs)

Lead (Pb) 0.06 tpy
Hazardous Air Pollutants Varies by individual substance 0.2286 tpy

(HAPS)

(HAPs are shown as total for all
permitted sources)
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3.3 WAaTER RESOURCES

Surface water resources include rivers, desert washes, and
water tanks. Groundwater is found in hydrologic basins
located below the ground surface. Primary laws protecting
water resources include the Clean Water Act (CWA) and the
Safe Drinking Water Act (SDWA). Wastewater treatment
lagoons are permitted and monitored under the National
Pollutant Discharge Elimination System (NPDES) program
(Section 402 of the CWA) and the Aquifer Protection Permit
(APP) program administered by the State of Arizona. The
NPDES program also requires a spill prevention plan.
Regulatory authority for NPDES is with ADEQ. The COE,
Los Angeles District, Arizona Section, regulates section 404
of the CWA. Drinking water is regulated through ADEQ.
Primary drinking water standards are enforceable by Federal
regulation. EPA recommends secondary drinking water
standards, but each state may choose how to enforce the
standards. Environmental programs submit ongoing
monitoring and reports to ADEQ and EPA.

3.3.1 Surface Water

The Army maintains surface water quality at YPG through
environmental programs. To maintain sustainable use of
land resources including surface water, the Army developed
the Integrated Training Area Management (ITAM) program.
This program is discussed in more detail under the section
entitled Geological and Soil Resources. Additional protection
of surface water from accidental hazardous substance spills
is through the environmental programs, Compliance Program.
It reports the location and management of hazardous
substances to ADEQ per the SPCCP (Gutierrez-Palmenberg,
Inc., 1994, revised 1997c).

3.3.1.1 Colorado and Gila Rivers

Several permanent water sources exist outside YPG
boundaries. Two major rivers flow through the adjacent
desert. The Colorado River traverses a generally north-south
direction to the west of the proving ground. Surface drainage
on the western part of YPG flows into the Colorado River.
The Gila River traverses an east-west direction to the south
of YPG. Surface drainage on the central and eastern parts of
YPG flow into the Gila River. Both rivers have breached their
banks during wet years and caused property damage.
However, upstream dams and reservoirs, such as Mittry Lake,
Martinez Lake, Squaw Lake, Imperial Dam, Ferguson Lake,
and Senator Wash Reservoir (all located along the Colorado
River west of YPG) and Painted Rock Dam (on the Gila River)
have decreased the severity of recent flood events. Major
drainage features are shown in figure 10.

Surface runoff from storm events is drained into the Colorado
and Gilarivers. The U.S. Geological Survey (USGS) regularly
collects Colorado River water samples at Imperial Dam. The
river water is high in sodium and calcium and conductivity
ranges from 1,100 to 1,700 S/cm (microseimens). That water
quality is somewhat constant. On the other hand, water
quality of the Gila River varies over a wide range. During
flooding, the river water is very good quality with lower sodium,
calcium, and conductivity. But during low flow, the drainage
ditches add water from the farmland to the river, bringing
the conductivity up as high as 9,000 S/cm and adding
fertilizer and pesticide residues to the water. Water from
YPG arrives at both rivers during flood events when the river

water is of better quality. The additional runoff during these
flooding periods is minimal compared to the total river flow.
Thus, YPG's contribution of good quality floodwater is hardly
noticed (U.S. Geological Survey, 1994).

3.3.1.2 Desert Washes

Infrequent rainfall produces localized flash-flooding and
temporary surface water, especially during thunderstorms
in August and September. Rainfall averages 8.9 cm (3.5
inches) per year, and the evaporation pan rate is 272 cm
(107 inches) per year. The combination of low precipitation
and high evaporation prevents surface water from infiltrating
deeply into the soil. Thus, most of the year, desert washes
are dry. But during heavy rainstorms, these washes drain
surface water (Entech Engineers, Inc., 1987). Washes vary
in size, from less than a meter in width and depth, to more
than a kilometer in width and 10 meters in depth. Each
wash contains numerous smaller channels that change
course during major flood events (figure 10).

SURFACE WATER IN THE KOFA REGION

Runoff in this region generally tends to have characteristics
of sheet flow. Only a few large washes are located in this
region and principally are fed by sheet flow and smaller
washes. This region drains south toward the Gila River.

Castle Dome Wash is located on the western
edge of the Kofa Region. The wash, fed by
several smaller washes originating in the
Kofa Mountains, drains to the south-
southwest.

Big Eye Wash is located in the central
portion of the Kofa Region. The wash, fed
by several smaller washes originating in the
Kofa Mountains, drains south-southwest.
Vinegarroon Wash is located in the
southwest corner of the Kofa Region. The
wash, fed by several smaller washes, drains
south and west.

SURFACE WATER IN THE CIBOLA REGION
There are several wash systems located in the Cibola Region.
These systems drain toward the Colorado River.

McAllister Wash drains south-southwest
through the south Cibola Region.

Indian Wash drains south-southwest
through the Cibola Region.

Los Angeles Wash, fed by numerous smaller
washes, drains south-southwest through
the south Cibola Region.

Yuma Wash drains south in the western
Cibola Region.

Gould and Mohave washes, located in the
northern part of Cibola, drain north-
northwest.

SURFACE WATER IN THE LAGUNA REGION
There are two main washes in the Laguna Region.
systems drain toward the Gila River.

These
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Castle Dome Wash drains southwest and
then south through Laguna Region, located
through the middle of the Laguna Region.
Vinegarroon Wash originates in the Muggins
Mountains and drains both southwest and
southeast. It is located in the southeast
portion of the Laguna Region.

3.3.1.3 Natural and Artificial Water Tanks

Yuma Proving Ground has few natural, year-round sources
of water. Some natural water tanks have been modified to
provide year-round water to wildlife. Palmer (1986) identified
four types of water sites described below used by wildlife:

Tinajas are naturally occurring, bowl-
shaped cavities scoured out of bedrock.
Tinajas are usually found at the base of
waterfalls where the bedrock formation that
created the waterfall changes from harder to
softer rock. Rocks trapped in the cavity
increase scouring. Tinajas are usually
located in the mountain canyons.

Enhanced Tinajas are tinajas that have been
artificially improved to increase and prolong
water storage capacity. Most should retain
water throughout the year.

Water Catchments are storage tanks, sized
from 5,700-132,500 L (1,500 to 34,500
gallons), constructed by AGFD. These tanks
are located in Cibola and Kofa Regions.
Other Artificial Water Sources have
developed over the years as a result of
leaking landscape irrigation pipes, excess
water released by stand pipes, or by
pumping water into impoundments (Morrill,
1990). Two of these impoundments are
described below.

Lake Alex is a well-pumped impoundment near Pole Line
Road and north of Red Bluff Mountain in the eastern Kofa
Region.

Ivan’s Well is a well-pumped impoundment near Growl Road
and Kofa Mohawk Road in the Kofa Region.

3.3.1.4 Senator Wash Regulating Reservoir

Senator Wash Regulating Reservoir is located on the California
side of the Colorado River upstream from Imperial Dam (figure
10). Water is pumped from the Colorado River for storage.

3.3.1.5 Surface Water Quality

The CWA protects surface water by establishing effluent
guidelines, water quality standards, and controlling
discharges of oil and hazardous substances into surface
water. Section 404 of the CWA prohibits dredging or
discharges of fill material into waters of the United States
without a permit. On YPG, section 404 applies primarily to
desert washes. General permits may be required for any
activity discharging fill material in a desert wash including
road crossings, bank protection, channelization, and for new
construction.

Containment basins trap discharges of fuel and prevent
discharges to surface water. Two aboveground fuel storage
tank areas located at the Kofa Firing Front are confined in
concrete containment basins. The Laguna Region has eight
aboveground fuel storage areas, most of which are confined
in concrete containment basins. These tank areas are
monitored and visually inspected for leakage by the
environmental programs and Logistics offices.

In the Kofa Region, surface water is protected from the
possibility of DU contamination by trapping runoff in an
evaporative lagoon designed for a 100-year flood event.
Minimal amounts of DU have been found in washes adjacent
to the NRC-licensed DU impact area. Low annual rainfall,
inadequate gradient of desert pavement, and high density of
uranium limit the transport of DU to washes. Insufficient
rainfall also limits the flow in washes, thereby limiting the
probability of transporting DU off-post to the Gila or Colorado
River (Ebinger, et al. 1995).

3.3.2 Groundwater Resources

The Army uses well water for domestic and industrial
operations. Groundwater supplied by most wells is
nonpotable because of high fluoride levels (Entech Engineers,
Inc., 1987). Drinking water is either imported in bottles or
treated. The main water yielding units are alluvial deposits
(Click and Cooley, 1967).

3.3.2.1 Groundwater Aquifer

Geologic history is essential to understanding the
groundwater basin. Years ago, water entered closed basins
and formed salty lakes because there was no exit route for a
river to drain the lake. (This condition still exists at the Great
Salt Lake in Utah.) As time progressed, the lakes evaporated
and developed layers of evaporite (salts). Little information
is known about the YPG basin because few wells have
extended beyond the upper alluvium (sediment deposited by
moving water). However, the presence of highly mineralized
water deep in the basin suggests a salty lake condition early
in its history. Evaporites exist in part of the basin. Probably,
the basin was not always closed but instead was drained at
times by nearby rivers.

The Colorado and Gila Rivers replenish the groundwater in
the Yuma region. Local precipitation and runoff are minor
sources of groundwater recharge. The groundwater reservoir
under YPG has two water-bearing units. The lower water-
producing unit is within Tertiary (65 million to three million
years ago) rock. The groundwater from this unit is generally
mineralized or too deep to be of significance. The second
water-producing unit is the Quaternary (three million years
ago to present day) alluvium.

The Bureau of Reclamation conducted a soil and groundwater
study at the petroleum, oil, and lubricant (POL) bladder test
spill site from 1992 to 1996. The groundwater gradient was
found to be nearly flat, with depth to groundwater at about
44 m (145 feet) (U.S. Bureau of Reclamation, 1993b). The
study found the younger alluvium to be the water-producing
unit. According to USGS, the estimated recoverable
groundwater in the aquifer of the basin is 50 million-acre
feet. The estimated annual inflow and outflow to the aquifer
is 65 thousand-acre feet (Freethey and Anderson, 1986).
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3.3.2.2 Groundwater Quality

A groundwater investigation was conducted to compile
existing data, evaluate potential for contamination of surface
and groundwater, and make recommendations (Entech
Engineers, Inc., 1987). The study concluded that
groundwater at the installation is typically sodium chloride
or sodium fluoride (salt) rich. However, wells near the
Colorado River have higher sulfate concentrations.
Groundwater from wells meets primary Federal drinking
standards except for fluoride, but fails to meet secondary
drinking water standards except for water from the Colorado
River vicinity.

Runoff water at the DU catchment facility is prevented from
entering the groundwater because the evaporative lagoon is
lined according to specifications in the APP (see section 4.13,
Utilities and Support Infrastructure). Containment structures
are also used at the OB/0OD site. Since depth to groundwater
is estimated between 80 m and 228 m (265 feet and 750 feet)
around the OB/OD site, contaminating groundwater from
heavy metal residues of burned and detonated ordnance is
unlikely. Potential sources of contamination to groundwater
are found at sanitary landfill operations, wastewater
treatment lagoons, and hazardous materials storage areas.

According to the Yuma Proving Ground Hydrologic and
Pollution Investigation Study, Cibola and Kofa Ranges (1987),
contamination of groundwater by leachate or spilled
substances is unlikely (Entech Engineers, Inc., 1987). This
is because evaporation at YPG exceeds precipitation and
rainfall is evaporated instead of percolating deeply. Thus,
small surface spills have a limited potential to reach
groundwater. However, USTs or other sources with slow leaks
over a long time can potentially contaminate groundwater.

The sanitary landfill does not accept hazardous substances
or liquids. It is unlikely the landfill would contaminate
groundwater due to the depth to groundwater and lack of
precipitation.

The Hazardous Waste Storage Facility (HWSF) is located at
the Materiel Test Area (Gutierrez-Palmenberg, Inc., 1997c).
The facility has a Spill Contingency Plan to guide emergency
situations. Containment structures reduce the likelihood of
groundwater contamination.

At the POL bladder test spill site, located in the southeast
corner of the Materiel Test Area, localized groundwater has
been impacted. The preliminary site assessment (Bureau of
Reclamation, 1993b) found groundwater contamination from
petroleum spills. One well had benzene content of 43 parts
per billion (ppb). The threshold limit for groundwater is 5
ppb. A site geologic and groundwater investigation conducted
by BOR determined that the contaminant plume has spread
slowly over the last 30 years; the total length of the plume is
no longer than 550 m (1,800 feet). Environmental programs
monitor groundwater. The site characterization report is
available from environmental programs.

Underground storage tanks at two old service stations may
have locally impacted the groundwater at the Materiel Test
Area. Three USTs were removed from the old service station
#2 and five were removed from the old service station #3.
Contaminated soils were found at the time (Gutierrez-
Palmenberg, Inc., 1994c). Service station #2 has a site
characterization report (Gutierrez-Palmenberg, Inc., 1997d)

Affected Environment

available at environmental programs, while service station
#3 awaits investigation. Also, two service stations are under
investigation by YPG at the Main Administrative Area where
groundwater may have been impacted.

3.3.2.3 Water Supply

Groundwater wells supply water for potable and nonpotable
uses to five separate water distribution systems in the Kofa,
Laguna and Cibola regions. One to four wells and a separate
pumping, storage, and distribution system serve each
complex (i.e., Mobility Test Area, Kofa Firing Range, Laguna
Army Airfield, Castle Dome Heliport, and Main Administrative
Area).

Yuma Proving Ground has the capacity to pump 10,718 acre
feet of water annually with the addition of two new wells drilled
in the Main Administrative Area by BOR (Marler, 1998). In
1996, water pumped from wells exceeded 1,367 acre feet. In
1995, more than 1,158 acre feet were pumped. Based on
the increased mission and number of people residing and
working at YPG, a projected use of over 1,900 acre feet will
be required from wells and the Colorado River by 2006.

According to surface area maps by the BOR and USGS, four
wells (designated w, X, y, and z) are now presumed to be
pumping Colorado River water. In 1996, these wells pumped
1,154 acre feet of water (Yuma Proving Ground, 1997). Itis
estimated that approximately 75 percent of the water used is
for turf irrigation. The contracted amount of Colorado River
water entitlement at YPG has flucuated depending on the
accounting measures used to determine the source of water
used, but actual use has been consistent. Discussions are
in progress to insure that the contracted amount reflects
YPG's historic use and resulting entitlement.

3.3.2.4 Drinking Water

An electrodialysis reversal unit provides potable water to the
Main Administrative Area in the Laguna Region, and a reverse
osmosis system provides drinking water to the Castle Dome
Annex (light armored vehicle test area) in the Cibola Region.
Additionally, bottled drinking water is supplied to many areas.
Wells and water distribution systems are tested regularly in
compliance with Arizona Drinking Water Regulations, the Safe
Drinking Water Act of 1974, and corresponding EPA drinking
water regulations (40 CFR 141). Testing is done monthly,
quarterly, or yearly depending on regulatory requirements.
The State of Arizona specifies that those water systems using
only groundwater sources must perform inorganic chemical
analysis once every three years (Haygood, 1996).

3.3.2.5 Water Uses

As for any residential or commercial area, water is consumed
for a variety of purposes. Wells on YPG supply water for
residential, and office use, visitors, irrigating parks, and
grounds, maintaining gravel roads, and test courses, heating,
and air conditioning, services such as laundromats or clinics,
construction, and direct test support (mud courses and
fording basin).

Yuma Proving Ground operates six wastewater facilities. The
Environmental Compliance Program must obtain an APP and
a Notice of Discharge (NOD) from ADEQ for all facilities that
discharge industrial and domestic wastewater on the
installation. The facilities are listed and described in section
3.13.4.
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3.4 GeoLocicAL AND SolL RESOURCES

Geology and soils are discussed in this section, including
physiography, geology, geologic resources, and soils.

3.4.1 Geologic Description

Yuma Proving Ground is situated in the basin and range
physiographic province. The physiography of this area after
block faulting was quite different from its present condition.
The original high mountains have been worn down by wind
and water erosion. At the same time, basins were filled to
present levels by erosional sediments from mountain ranges.
The mountain ranges within and surrounding YPG are
composed of igneous rocks (formed from molten rock),
including extrusive (volcanic rock), and intrusive (granite and
related chrystalline rocks); sedimentary rocks (cemented and
consolidated sediments), and metamorphic rocks (changed
by heat and pressure).

The Palomas and Tank Mountains contain mostly extrusive
igneous rocks with lesser amounts of metamorphic rocks.
Intrusive igneous rocks are also found in the southern part
of the Palomas Mountains. The Muggins Mountains are made
up of metamorphic and extrusive igneous rocks with some
sedimentary rocks. The Middle Mountains are composed of
mostly extrusive igneous rocks with metamorphic and
sedimentary rocks. The Trigo and Chocolate Mountains are
largely extrusive igneous rocks with some metamorphic rocks.

The basins or lowlands between mountain ranges are
composed of alluvium as shown in figure 11. The alluvium
is typically sand, silt, and clay layers. The age of the alluvium
is Quaternary.

The depth of the sediments is not known; however, wells 400
m (1,300 feet) in depth have not reached the basin’s bedrock
floor (Entech Engineers, Inc., 1987).

Sand dunes are visible features along the base of some
mountains in the YPG vicinity. Also, there is evidence in the
Materiel Test Area that sand dunes existed in the geologic
past. Cross-bedded sands, indicating the presence of buried
sand dunes, were found by the BOR (1994-1996) in soil
borings at the POL bladder test spill site.

3.4.2 Geologic Resources

Yuma Proving Ground has proven mineral deposits. Several
mines were operating on what is now YPG before the land
was set aside for military testing. During the late 1800's,
hundreds of mines existed in the Yuma region, and a few are
still producing today. Some yielded large amounts of
minerals, including gold, silver, lead, and mercury.

Metals that have been mined in the area include antimony,
beryllium, copper, gold, lead, manganese, mercury, selenium,
silver, titanium, uranium, and zinc. Nonmetallic mineral
resources include basalt and granite. Larger ore producers
included the following: the Cinnabar Mine, in the northeastern
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corner of YPG; Red Cloud Mine, in the Trigo Mountains; Castle
Dome Mine, Flora Temple Mine, William Penn Mine, and
Caledonia Mine, and King of Arizona Mine in the Kofa National
Wildlife Refuge (U.S. Bureau of Reclamation, 1989). In
addition, active mines in California have similar geology
(Fellows, 1996). These abandoned mines and others, yet to
be developed, could have economic value. This is a good
“target area” for low grade copper and gold (Coggin, 1996).
Petrified wood is abundant on the installation, but collecting
it is discouraged by YPG. Arizona Geological Survey geologists
have recently completed detailed geologic maps of the rocks
and alluvium on portions of YPG. The geologists have not
finished the installation’s mapping.

3.4.3 Soil Descriptions

Soils of YPG were mapped and described by the NRCS
(Cochran, 1991). The survey describes soils encountered on
the installation and provides guidance on the use and
management of this resource. Included in this report is an
assessment of land capability classification, rangeland,
recreation, wildlife habitat, and engineering considerations
for planning and design. Soil names, area, and percent area
are listed in table 3-5.

Affected Environment

The soils on Yuma Proving Ground are protected from erosion
by the presence of cryptogamic crusts, desert pavement, and
vegetation. Soil type, along with elevation and climate, help
determine the composition of natural vegetation.
Disturbances to these protective mechanisms can occur
during military RDTE operations such as grading surfaces
for constructing roads and buildings, driving on unsurfaced
roads and tracks, landing helicopters in open-terrain, or
disturbing soil at artillery impact zones and test sites. These
activities can destroy cryptogamic crusts, disrupt living
organisms vital to soil health, deplete soil nutrients, and
disrupt desert pavement. Once the natural stability of the
soil is changed, soil erosion can be very rapid, especially on
sloping areas. This can cause a condition inconducive to
plant life.

Past and present Army activities have extensively disturbed
some areas at YPG. Vehicle maneuvering and troop training
can be destructive to soil stability, accelerating the rate of
natural erosion. Water erosion may redeposit topsoils
downstream, changing upland soils and downstream
hydrology. Military activities introduce materials such as
UXO to soils in impact areas. Soil contamination is generally
localized to the impact area. Other potential sources of soil

TABLE 3-5
AREA AND PROPORTIONATE EXTENT OF SOILS
Soil Name Area Extent (%)

(1) Riverbend family - Carrizo family complex, 1 to 3 percent 52,685 ha 15.5
slopes (130,118 ac)
(2) Cristobal family - Gunsight family, gypsiferous substratum 84,464 ha 24.9
complex, 1 to 15 percent slopes (208,604 ac)
(3) Chuckawallafamily - Gunsight family complex, 1 to 15 10,600 ha 3.1
percent slopes (26,179 ac)
(4) Gunsight family - Chuckawalla family, gypsiferous 56,484 ha 16.6
substratum, 5 to 45 percent slopes (139,502 ac)
(5) Superstition family - Rositas family complex, 1 to 15 5,376 ha 1.6
percent slopes (13,278 ac)
(6) Carsitas family - Chuckawalla family complex, 1 to 30 3,962 ha 1.2
percent slopes (9,785 ac)
(7) Tucson family - Tremant family - Antho family complex, 1 7,937 ha 2.3
to 2 percent slopes (19,603 ac)
(8) Gilman family - Harquafamily - Glenbar family complex, 0 | 19,917 ha 5.9
to 2 percent slopes (49,190 ac)
(9) Lithic Torriorthents and Typic Torriorthents soils, 15 to 60 98,170 ha 28.9
percent slopes, rocky (242,455 ac)
Total 339,595 ha 100.0

(838,714 ac)
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Affected Environment

contamination include incidental POL spills from vehicles,
equipment, and storage areas. Soil contamination from
military activities is anticipated to be minimal, and it is easily
preventable through implementation of standard operating
procedures.

Environmental programs works cooperatively with the NRCS
to protect soils as a resource. Environmental programs
coordinates with testers to arrange conditions under which
tests are conducted with proper management of soils.
Engineers and scientists consult the soil survey completed
by NRCS during design and construction of facilities (Cochran,
1991). EPA, ADEQ, and the NRC regulate soil contamination.

The Army has developed the ITAM program to address
environmental concerns on training areas. The objective on
this program is to maintain realistic training conditions while
protecting natural resources. The ITAM program consists of
four elements: Land Condition Trend Analysis (LCTA),
Training Resource Integration (TRI), Land Rehabilitation and
Maintenance (LRAM), and Environmental Awareness (EA).
Although some ITAM components are in the developmental
phases at YPG, their purpose is actively practiced through
research and coordination. These ITAM components are
described in section 4.4.2, Mitigation Measures.

3.4.4 Soil Erosion

Natural wind and water erosion and deposition of sediments
are continually shaping hillsides, terraces, dunes, and flood
plains. Soils from weathered mountain areas are transported
to valleys by meandering stream channels and are deposited
as alluvial fans. The coarse material settles first, leaving
finer particles to be deposited further downstream. The result
of centuries of natural erosion is a surface cover of gravelly
material that stabilizes these soils in the present-day climate.

Natural plant cover density is low enough that it has little
effect on water erosion. Even though washes have more plant
life than the surrounding areas, vegetation alone does not
prevent channel cutting and stream-bank erosion.

The Natural Resources Conservation Service recognizes that
soil erosion is naturally occurring in arid regions, and human
factors accelerate this erosion. Mitigation is applied to areas
to bring the erosion level back to the recognized acceptable
level (T factor).

The LCTA survey monitors soil erosion based upon the
Revised Universal Soil Loss Equation. Results for survey
years 1991 - 1993 (4.39, 3.76, 3.78) were all below T factor
levels (Bern, 1994).

On sandy sites, desert grass and shrubs stabilize dune areas
and retard wind erosion. Sand dunes are made up of
windblown (eolian) deposits from the Colorado River flood
plain. These sandy soils are so permeable that runoff and
water erosion are not considered a problem.

Soils recover from disturbance, but it may take a long time.
For example, desert pavements require from 2,000 to 10,000
years to produce the gravelly surface and well developed silty
layers beneath the surface (Richard, 1996). Other soils may
have a much shorter recover time.

Environmental programs strive to avoid soil erosion by
confining military activities to existing test tracks and roads
to the extent possible. Soil erosion caused by vehicles occurs
through direct mechanical abrasion from vehicle tracks or
wheels. Accelerated removal of soil by wind and water can
then occur in the tracks or ruts left by a vehicle’s passing.
Incorrectly designed or maintained roads also contribute to
accelerated runoff and subsequent erosion. Wind erosion
can be a problem in arid lands. Vehicle traffic has occurred
in nearly all of the valley areas. This results in confined
damage to the fragile cryptogamic surface crusts and desert
pavement, disruption of the hydrology of bottoms, and
destruction of vegetation in sandy areas allowing wind erosion
to occur (Cochran, 1991). Water erosion can also be a
problem in these areas when subjected to heavy rains
(Wilshire, et al., 1977).

In spite of this disturbance, most of the present day plant
communities, which indicate soil health, are near the potential
for the range (Cochran, 1991).

3.4.5 Seismicity

To refine existing earthquake zones (zones used to design
bridges); the Arizona Department of Transportation
contracted a seismic study based on accumulated earthquake
and geological data (Euge, Schell, and Lam, 1992). The study
located YPG in a nearly stable block between more active
regions to the northeast and southwest. This zone has very
little seismic activity because the basin and range block
faulting have been inactive for several million years. Few
faults exist, and the rare earthquakes experienced have small
magnitudes. While there are few faults in the Sonoran seismic
source zone, the San Andreas-San Jacinto Fault system of
southern California and fault systems in Mexico contribute
to the probability of earthquakes. The City of Yuma is located
in the Salton Periphery seismic source zone that is closer to
these sources of seismic activity and has a greater potential
for earthquakes. In the Sonoran zone, the average rate of
repetition is one event every 25,000 years. The estimated
maximum credible earthquake for the zone as a whole is a
magnitude of 6.5 and would rarely occur (Euge, Schell, and
Lam, 1992).

There are two fault zones close to YPG. The Sheep Mountain
Fault southwest of Wellton, in Yuma County, AZ, is about 35
miles from the installation. The fault zone is about six miles
long with the longest segment being about two miles long.
Another Sonoran fault zone, the Lost Trigo, is located about
four miles south of Cibola, AZ. The fault zone is about six
miles long. The two other nearest fault zones occur in the
Salton periphery zone. The Cargo Muchacho zone is six miles
northwest of Yuma and is about one mile long. The Algodones
fault zone, in the southwest corner of Arizona, is about seven
miles long (Euge, Schell, and Lam, 1992).

3.4.6 Geological and Soil Resources by Region

3.4.6.1 Kofa Region

The Kofa Firing Range is situated on a broad alluvial plain
containing soils that are moderately permeable, having a
moderate to low water-holding capacity, and a pH of between
7.9 and 9.4 (Entech Engineers, Inc., 1988). The soil
environment of the Kofa Firing Range has received
considerable input from a long series of testing programs
beginning in 1954. Test firing of DU rounds continues to
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this date in the NRC-licensed area (section 3.11). As required
in the NRC license SMB-1411, soil from the area is frequently
sampled. Results from soil samples are evaluated against
action standards that control the radiological hygiene of the
test range. The three action standards are discussed by
Ebinger et al. (1995).

The accumulation of waste materials including UXO, impact
debris, and DU residue from downrange firing continues to
occur. The DU residue is only found in the NRC-licensed
artillery impact areas. Impact debris and UXO are recovered
to the maximum extent possible. Desert pavement has been
disturbed in many areas as a result of personnel and vehicles
traversing the downrange areas to retrieve ordnance and
perform surveys. In addition, ordnance disturbs desert
pavement and cryptogamic crusts when it impacts the ground
surface. These disturbances can result in increased local
soil erosion by wind and water. The East Arm of the Kofa
Region is largely undisturbed.

3.4.6.2 Cibola Region

As described in section 2.2.2, most of the operations in Cibola
Region are training and aircraft armament operations.
Although some surface areas in the Cibola Region contain
UXO, most of the region does not. Training operations have
the potential for the incidental release of fuels and other
substances found in vehicles and equipment, such as
generators. Wash bottoms can be the most rapid points of
groundwater contamination by POL. This is not a frequent
occurrence as determined in the SPCCP and ISCP (Gutierrez-
Palmenberg, Inc., 1997c).

Most of the Cibola Region has not been disturbed by military
activity (Sanborn, 1996). In some areas, training, testing,
and firing activities have disturbed the integrity of the soil
surface cryptogamic crust or desert pavement (Cochran,
1991).

Yuma Wash is in the southern half of the Cibola Region. The
watershed of Yuma Wash, which drains to the Colorado River,
consists of approximately 186 km?(72 square miles) of rugged
mountains and relatively steep valley floors. The use of Yuma
Wash for vehicular traffic has been of minimal impact in the
past. Travel has been primarily restricted to the channel,
but some off-road vehicular activity has and does occur
throughout the watershed. Most of this off-road traffic is by
single four-wheel drive vehicles. These vehicles have caused
some damage such as tire imprints and tracks in the desert
pavement, damage or destruction of some low vegetation,
and the creation of small, eroded, and gully tracks on steep
hill slopes. This type of traffic has increased recently because
of survey work required for future development of the area
(Ayres and Associates, 1996).

Recent training maneuvers (summer 1995) involving many
tracked and wheeled vehicles in the East Fork basin of Yuma
Wash have caused soil impacts. As a result, some areas are
now barren of any vegetative cover or desert pavement. These
relatively unrestricted types of maneuvers have the potential
to impact both the biotic communities, as well as changing
the erosion and sedimentation characteristics of the wash.
The Yuma Wash study suggests that military maneuvering
on upland soils and desert pavement can cause damage
downstream. |If these areas are disturbed and eroded,
sedimentation of downstream channels can occur (Ayres and
Associates, 1996).

Affected Environment

3.4.6.3 Laguna Region

The only ordnance fired in the Laguna Region is at the small
arms firing range at Castle Dome Heliport. No other areas
within this region are contaminated with ordnance. The
potential for soil contamination from spills of fuels and other
fluids from vehicles and equipment during training and
testing exercises exists. This is not a frequent occurrence as
determined in the SPCCP and ISCP (Gutierrez-Palmenberg,
Inc., 1997c). At the POL bladder test spill site, located in the
southeast corner of the Materiel Test Area, localized soil has
been contaminated. The preliminary site assessment (Bureau
of Reclamation, 1993) found soil and groundwater
contamination from petroleum spills. According to a site
geologic and groundwater investigation conducted by BOR,
the soil contaminant plume is contained within the fenced
site area. The site characterization report is available from
the environmental programs. Standard operating procedures
minimize the incident of spills.

Underground storage tanks at two old service stations may
have locally impacted the soil at the Materiel Test Area. Three
USTs were removed from the old service station #2 and five
were removed from the old service station #3. Contaminated
soils were found at that time (Gutierrez-Palmenberg, Inc.,
1994). Service station #2 has a site characterization report
(Gutierrez-Palmenberg, Inc., 1997d) available at the
environmental programs while service station #3 awaits
investigation. Also, two service stations are under
investigation by YPG at the Main Administrative Area where
soil may have been impacted.

Established test courses comprise more than 200 km (125
miles) of varying conditions from paved highways to terrain
such as sand, mud, rock, and gravel. Mobility and durability
test course exercises require certain parameters in soil
particles such as type and size (i.e. dust testing). If vehicular
movement greatly modifies soil particle size, the dust course
may be of limited use. New dust courses are established if
the particle size in baseline dust courses is not acceptable
based on test requirements. A dust course can become
depleted of desired particle sizes in as little as 10 years.

3.4.6.4 Off-Post Locations

Activities at off-post locations result in little soil disturbance.
The Imperial Sand Dunes and Death Valley are the two off-
post locations with the greatest potential for soil disturbance
from vehicle and equipment testing projects, troop training
activities, and automobile testing. In Death Valley automotive
testing has occurred and the extent of the disturbance has
not been evaluated. At Imperial Sand Dunes, dust produced
by maneuvering vehicles is quickly dispersed. However, there
could be an increase in sand dune movement if military
activities remove stabilizing vegetation. Contamination could
result from an incidental release of fuels or oils from vehicles
and equipment. No firing activities take place, therefore, no
soil contamination associated with firing activities (e.g., UXO,
impact debris) in off-post locations occurs. For the most part,
minimal disruptions occur to soil resources associated with
Oatman Hill, Blaisdell Railroad Siding, and the Senator Wash
Regulating Reservoir. These locations involve testing on paved
highway, railways, and a body of water, respectively. Travel
to off-post locations over unpaved areas, as well as new roads
and periodic use of the Senator Wash Regulating Reservoir,
could result in soil disturbance and an increased potential
for soil erosion.
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Affected Environment

3.5 BioLocicaAL RESOURCES

The Army manages biological resources according to
environmental law and Army regulations. Management of
natural resources is outlined in the Integrated Natural
Resources Management Plan (Yuma Proving Ground, 1995a).
This plan, required under the Sikes Act (16 U.S.C. section
670 et seq.), sets forth agency responsibilities and guidelines
for complying with laws applicable to natural resources. The
plan also manages Army properties with the intent of
preserving and protecting the natural environment to the
extent possible within the constraints of the Army mission.
Arizona Game and Fish Department (AGFD) shares
responsibility for hunting and general wildlife management,
while U.S. Fish and Wildlife Service (USFWS) is responsible
for the Endangered Species Act and migratory birds.
Responsibilities of the two agencies are outlined in part 4 of
the Integrated Natural Resources Management Plan, a tri-
party agreement among the installation, AGFD, and USFWS.
Yuma Proving Ground environmental programs continues
to research and document natural resources.

3.5.1 Vegetation

Vegetation in the Yuma area is within the Lower Colorado
Valley Subdivision of the Sonoran Desert, the largest and
most arid portion of the desert. Figure 12 shows vegetative
provinces of the Sonoran Desert. The extreme aridity
characterizing this region is reflected in open plains covered
sparsely with drought-tolerant shrubs, grasses, and cacti.
Most common is the creosote bush, found in widespread
stands, or mixed with combinations of ocotillo, bursage, teddy
bear cactus, and foothills paloverde trees, depending on
landform features (Turner and Brown, 1994; Shreve and
Wiggins, 1964).

Sandy soil formations support big galleta grass plant
communities along with foothill paloverde trees, honey
mesquite trees, or bursage. Hillsides support brittlebush in
various combinations with other plants such as cacti,
especially the saguaro cactus. Foothills and mountains
provide habitat for mixed shrubs. Desert washes and channel
banks support many trees and shrubs, including the
paloverde, ironwood, smoke tree, mesquite, and catclaw
acacia. Vegetation found on the highest mountain slopes
appears similar to Arizona Upland Subdivision portions of
the desert. Exposed rocky slopes provide habitat for saguaros,
cacti, agaves, beargrass, and paloverde trees.

Several vegetation studies have been conducted at the
installation through Army environmental management
programs and agreements with AGFD. The most recent
vegetative study, which includes terrain mapping with satellite
imagery, is the LCTA (Bern, 1994). A thorough checklist of
plants accompanies the floristic survey conducted during the
LCTA (Bern, 1995). For a treatment of scientific names of
plants, refer to Bern (1995). Additional vegetation studies
were conducted by the AGFD in conjunction with wildlife
surveys of North Cibola and the East Arm (deVos and Ough,
1986; Ough and deVos, 1986). Palmer (1986) also surveyed
vegetation during a special status species survey. The above-
referenced AGFD studies include regional vegetation maps.
A vegetation map for the entire installation has not been
completed. Open terrain areas used for testing are covered
with the creosote-bursage vegetative type. Plants are
sometimes cleared during construction of new testing areas

or before construction of buildings and roads. Creation of
new impact zones may require clearing and leveling vegetation
to facilitate projectile recovery. Sometimes trees and shrubs
are pruned to create a clear line of site to targets from gun
positions.

3.5.2 Wwildlife

Wildlife management focuses on conservation, enhancement,
and restoration of wildlife resources and habitats. The most
common types of wildlife include big game mammals, small
game birds and mammals, predatory and fur-bearing
mammals, and migratory and resident birds. The Integrated
Natural Resources Management Plan (YPG, 1995a) addresses
the protection and management of wildlife. In cooperation
with AGFD, the Army allows hunting of big game and small
game animals.

Large game animals are desert bighorn sheep and mule deer.
Predatory and fur-bearing mammals include the coyote, kit
fox, gray fox, ringtail, badger, spotted skunk, striped skunk,
mountain lion, and bobcat. At least 16 species of bats are
known to occur on the installation (Castner, Snow, and Noel,
1995).

Names of wildlife species observed during wildlife and natural
resources surveys are compiled and listed in various sources
such as the Integrated Natural Resources Management Plan
(Yuma Proving Ground, 1995a), Ough and deVos (1986),
deVos and Ough (1986), Palmer (1986), and Bern (1994).
Reptiles and amphibians observed during field surveys are
typical of the Sonoran Desert (LaDuc, 1992). A recent bat
survey found the designated sensitive California leaf-nosed
bat (Castner, Snow, and Noel, 1995). Birds observed on the
installation are common residents and migrants to the
Sonoran Desert. The Breeding Bird Atlas, a nationwide
survey, includes survey plots on YPG to determine which
species nest in the region. A checklist of expected birds is
being compiled for the installation, but requires field
verification (Kerns, 1996). The diversity (numbers of types)
of birds is extremely high in comparison to other ecological
regions in the country, such as tundra, forests, or woodlands.

Noise, present to varying degrees in all regions, originates
from artillery firing and resultant ground penetration of shells,
and from low-flying aircraft (fixed wing and helicopters)
(section 4.9). The effect of these noise sources on wildlife
has never been studied at YPG specifically. Busnel (1978)
recognizes that different animal species develop learned
responses to particular noises. The effect of noise generated
by aircraft was studied on desert bighorn sheep and mule
deer indicating that these two big game animals have become
habituated to simulated jet noise (Weisenberger, et al., 1993).

Few jets are flown from YPG, although the airspace is used
periodically by high-speed aircraft from MCAS Yuma and
other installations. However, Hervert (1996) believes that
low-flying helicopter noise may frighten bighorn sheep
because the animals can be seen running as far as two miles
in advance of approaching helicopters. The effect this may
have on the animals is unknown, but could be especially
harmful during lambing (when bighorn sheep give birth to
lambs). Helicopters are used by AGFD during big game
surveys and by the Army for materiel testing. When airspace
is released to MCAS Yuma, Marines use the area to fly
helicopters and jets during routine exercises.
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Figure 12. Vegetative Provinces of the Sonoran Desert.
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At other sites, the effect of jet aircraft overflights on nesting
peregrine falcons is not associated with reproductive failure
(Ellis, et al., 1991). Peregrine falcons are not known to nest
on YPG. Likewise, red-tailed hawks consistently exposed to
low-level helicopter overflights appear to be habituated to
the noise. However, naive (meaning unhabituated to noise)
red-tailed hawks or other species may respond negatively.

Animals may have benefited from closure (to anything but
testing and evaluation) of large expanses of Kofa Region. Some
species, such as white-winged doves and mourning doves,
appear to have become habituated to artillery testing
disturbances while on YPG. Due to remoteness and isolation,
they experience very little contact with humans. Likewise,
coyotes are present on large tracts of undisturbed land at
testing ranges where they can move about freely, away from
human disturbance.

Exposure of mammals to radiation was studied by Ebinger
et al. in relation to the presence of DU at the NRC-licensed
area. Data collected by Ebinger (1995) supported little if any
adverse effect on the ecosystem as a whole. However, this
research indicates individual ecosystem components, such
as pocket mice and kangaroo rats in particular, show possible
effects of chemical toxicity in kidneys. Additional studies
are underway to determine if kangaroo rats specifically are
adversely affected by DU at the NRC-licensed area and if so,
at what concentrations damage occurs.

3.5.3 Threatened and Endangered Species and
Wildlife of Concern

As of December 1998, no plants or resident animal species
with protection under the Federal Endangered Species Act
are known to exist on YPG. The installation, in coordination
with the U.S. Fish and Wildlife Service, has determined that
past activities have not required consultation under section
7 of the Endangered Species Act. The most current discussion
of endangered and threatened species is in the Integrated
Natural Resources Management Plan, Part 6 - Endangered
Species Management Plan (Yuma Proving Ground, 1995a).
Table 3-6 lists plants and animals tracked by USFWS and
AGFD.

Nichol's Turk’s head cactus, a small barrel shaped cactus
listed as endangered by the USFWS, was reported to have
been photographed by Colorado State University during a
floristic inventory (Bern, 1994) on YPG property. However,
subsequent field surveys by the photographer, contract
personnel, and YPG staff have failed to find the plant growing
at the suspected locality within YPG boundaries (Rebman,
1996). The closest known populations of Nichol’'s Turk’s head
cactus are near Casa Grande, AZ.

Migratory waterfowl and raptors are prevalent in wetland and
riparian habitats along the Colorado River at the nearby
Imperial National Wildlife Refuge and Cibola National Wildlife
Refuge. Occasionally a federally protected bird will stray from
these areas during storms. For example, the federally
threatened southwestern bald eagle, endangered peregrine
falcon, and endangered California brown pelican have been
observed on the installation and identified as transient species
(50 CFR Part 17).

Other rare birds, such as the osprey, are sometimes observed
within the boundaries of YPG. Yuma Proving Ground lacks
suitable habitat for long-term survival of these birds.

The BLM reports that the federally endangered razorback
sucker has been in Senator Wash Regulating Reservoir since
the creation of the reservoir in the early 1960s. The lake was
gill netted prior to the introduction (U.S. Department of the
Interior, 1998). Additional stockings have occurred, such as
in 1988 by California Fish and Game Department (Hayes,
1997). In December 1995, 32 adult fish were captured and
released into the mainstream of the Colorado River, which is
designated critical habitat from Parker, AZ to Imperial Dam
(50 CFR Part 17; Fitzpatrick, 1997). As many as 300 adult
razorbacks may be living in Senator Wash (Hayes, 1997).

Arizona Game and Fish Department recognizes rare wildlife
in Arizona in its draft Wildlife of Special Concern (Arizona
Game and Fish Department, 1996). The list includes the
California leaf-nosed bat, which resides at the installation
for at least part of the year in abandoned mine shafts. The
Sonoran desert tortoise, another species recognized by AGFD,
occurs in low density populations along foothills, chiefly in
volcanic soils. The tortoise is monitored, but is not currently
endangered (Rorabough, 1996). Ground surveys were
recommended by the AGFD to identify desert tortoise habitat
in a special status species report (Palmer, 1986). Additionally,
AGFD recommended the Army conduct more surveys of
abandoned mine shafts and natural caves to verify the
presence of bats and their habitats on installation lands
(Castner, Snow, and Noel, 1995).

Four plants generally considered to be rare are found on YPG:
desert night blooming cereus, California snakewood, spiny
sand spurge, and Hall shrub spurge (Yuma Proving Ground,
1995a).

The environmental program staff monitors vegetation removal
or pruning. The installation voluntarily complies with the
Arizona Native Plant Law (A.R.S. Title 17) by performing plant
salvage activities during development of new test sites and
facilities. Pursuant to this law, rare plants, cacti, succulents,
and trees are categorized according to protection status.
Subject plants are tagged and relocated before construction
begins on a site. Some of the plants are used for landscaping
in the Laguna Region. Because YPG is a Federal facility, it is
not required to comply with this law, but maintains an active
program in cooperation with the NRCS. Wherever possible,
plants which are endemic (restricted or peculiar to a locality
or region) or rare are protected in place. Activities are
designed to avoid their populations.

3.5.4 Sensitive Habitats

Even though the landscape may appear barren, a wide variety
of habitats support sensitive species. These sensitive habitats
include sand dunes, mountain ranges, wildlife watering sites,
desert washes, abandoned mines, and natural caves.
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TABLE 3-6
PLANTSAND ANIMALSATY PG LISTED AS FEDERALLY PROTECTED
OR ARIZONA WILDLIFE OF SPECIAL CONCERN

Species Name/Common Status Comments

Name

Echinocactus endangered photographed, not relocated
horizonthalonius var.

nicholii

Nichol’s Turk’s head

cactus

Falco peregrinus anatum | endangered observed migrant, winters along
Peregrine falcon wildlife of special concern Colorado River

Gopherus agassizii threatened observed, uncommon resident,

Desert tortoise (Sonoran) | wildlife of special concern threatened by similarity of
appearance to Mohave desert tortoise

Haliaeetus leucocephalus | threatened observed, migrant, winters along
Bald eagle wildlife of special concern Colorado River
Ladurus xanthius wildlife of special concern likely observation

Western yellow bat

Macrotus californicus wildlife of special concern observed, part-time resident
Californialeaf-nosed bat

Pelecanusoccidentalis endangered observed, not expected other than
californicus accidental
California brown pelican

Plecotus townsendii wildlife of special concern likely observation
Townsend'’s big eared bat

Uma scoparia wildlife of special concern observed in unique habitat
Mohavefringe-toed lizard

Xyrauchen texanus endangered adults observed in Senator Wash
Razorback sucker wildlife of special concern Regulating Reservoir

Sources: Federally threatened and endangered status, 50 CFR Part 17; Wildlife of Special
Concern, Arizona Game and Fish Department, public review draft, October 14, 1996.
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3.5.4.1 Sand Dunes

Sand dune habitats are among the most sensitive and
unusual habitats in the low deserts of southwestern Arizona.
They host a broad diversity of plants and wildlife, many of
which occur in no other habitat (Kennedy, 1996a). The dunes
provide habitat for species such as galleta grass, which
specializes in sandy habitats. A chain of dunes is present on
the La Posa Plain of north Cibola, nestled on the southwestern
edge of a mountain slope. The Mojave fringe-toed lizard was
observed in these dunes (Palmer, 1986). This rare lizard is
restricted to sandy areas of southeast California, with a limited
distribution near Parker, AZ, and the Bouse Wash drainage.

3.5.4.2 Mountain Ranges

Mountain ranges provide habitat for desert bighorn sheep.
North facing slopes of mountain ranges harbor plant and
animal species which otherwise would not survive on the
arid plains of lower elevations. Plant species, such as agaves,
bear grass, cacti, and shrubs benefit from increased shade,
lower temperatures, and increased humidity. These plants
are common to the higher-elevation Arizona Upland
Subdivision of the Sonoran Desert. Some plants and animals
have persisted from the Mojave Desert, especially in
mountainous habitats. These are called relicts.

3.5.4.3 Wildlife Watering Sites

The Water Resources section in this chapter describes tinajas
and catchments. Desert bighorn sheep utilize high-elevation
tinajas and catchments. Mule deer drink from lower-elevation
watering sites. Mammals, bats, and birds also depend on
these water sources. White-winged doves are commonly
observed watering during summer. The effects of man-made
water developments on big game populations is somewhat
controversial (Broyles, 1995).

3.5.4.4 Desert Washes

Desert washes are protected by regulation under Section 404
of the CWA. Construction of roads in washes is a regulated
activity if earth moving and paving vehicles discharge dredged
or fill material below the ordinary high water mark of the
watercourse. Road crossings built in Arizona before the CWA
regulated them appear to have deprived ironwood trees of
surface water flows in washes and adjacent flood plains.

Desert washes are extremely important habitat for vegetation
and wildlife. Trees line the flood plain and banks of the wash
channels and, together with shrubs, form the thickest
vegetative cover on the installation. Ironwood, mesquite,
paloverde, catclaw acacia, and smoketree are the primary
trees growing in and along the washes. The ironwood, known
to live for 800 years, is an important component of wash
complexes. This hardwood tree flourishes in active channels
and becomes green after summer rainstorms cause surface

water to penetrate the soil and root zone. Trees contribute to
wetland functions and values such as providing nutrient
cycling, sediment stabilization, slowing of flow velocities, and
bank protection.

Nearly every wildlife species utilize tree-lined desert washes
for some portion of the life cycle (Kennedy, 1996a). For
example, bighorn sheep and mule deer use washes for cover,
forage, and as migratory corridors. The paloverde-smoketree
plant association has notably high value for wildlife (Palmer,
1986). Predators at YPG, such as bobcats, are found almost
exclusively in washes.

Results from recent bird and bat surveys (Castner, Snow,
and Noel, 1995) in Sonoran desert washes indicate how
important this habitat is to bats and neotropical migratory
birds (NTMBs). In otherwise inhospitable environs, NTMBs
and bats use desert washes extensively for foraging, resting,
shade, cover, and (for some bird species) nesting (Kennedy,
1996b).

3.5.4.5 Abandoned Mines and Natural Caves

Bats roost and whelp in abandoned mine shafts (Kennedy,
1996b). Many of the bats use abandoned mines at least part
of the year (Castner, Snow, and Noel, 1995). Ringtail and fox
enter horizontal mine shafts for shelter. Natural caves provide
habitat for bats and other wildlife.

3.5.5 Wild Horses and Burros

The Bureau of Land Management estimates there are between
100 and 150 wild horses and 600 to 700 wild burros using
YPG as part of their habitat. These animals are managed by
the BLM in accordance with the Wild Free-Roaming Horse
and Burro Act of 1971, Public Law 92-195, and Cooperative
Management Agreement updated in September 1989. During
the day, the animals typically rest in the upper reaches of
the drainage basins, moving out to graze and water at night.
Use on YPG is highest during the winter months when cooler
temperatures and annual vegetation are available. During
the hotter summer months, the animals typically do not move
farther than three miles from permanent water sources.
During the summer, the major concentration areas are near
the Colorado River and farm lands north of the Gila River
(Acheson, 1997).

Areas that receive the greatest use by horses include Kofa
Firing Range and Martinez Lake Road area. Wild burro
populations are highest within the Trigo Mountain area
(Acheson, 1996). In accordance with Federal law, the BLM
is authorized to remove wild horses and burros within
established herd management areas, or when they venture
out of these areas. The BLM can also relocate wild horses or
burros within established herd management areas.
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3.6 CuLTurAL RESOURCES

Archaeological research indicates important cultural
resources exist on the installation (Miller and Smithwick,
1995a and 1995b; and Bentley, 1996e). The YPG Draft
Resource Management Plan, Historic Preservation Plan (1995)
sets forth specific goals, policies, and procedures to identify,
nominate, and protect archaeological sites and other historic
properties that are eligible or potentially eligible for
nomination to the National Register of Historic Places.

Environmental programs at YPG is currently writing an
Integrated Cultural Resources Management Plan, which will
supercede the Draft Resource Management Plan, Historic
Preservation Plan. The Integrated Cultural Resources
Management Plan will be finalized in July 1999. The following
section discusses conditions that can be found in the study
area for cultural resources.

3.6.1 Cultural Overview

The cultural history of the YPG area is not well documented,
despite the potential preservation offered by this desert region.
(Good preservation is generally associated with dry climates.)
Several explanations for this lack of good information have
been proposed over the years. It may be due to relatively
lower densities of prehistoric peoples in the area or to a lack
of interest on the part of archaeologists since no pueblos
have been found (Hoffman, 1984; Gauna, 1996; Martin and
Plog, 1973; McGuire and Schiffer, 1982; Marmaduke and

Affected Environment

Dosh, 1994; Dosh and Marmaduke, 1992a, 1992b, 1992c;
Dosh, 1993a, 1993b, 1993c, 1994a, 1994b, 1994c). Efforts
by YPG to document regional cultural history are discussed
above in 3.6. Research issues pertaining to YPG are
addressed in documents cited in this section.

3.6.2 Archaeological Research

During prehistoric and historic times, humans have tended
to gravitate toward locations deemed favorable for hunting,
foraging, quarrying, etc. Groups of people seek out sources
of water, vegetation, wild game, minerals, and other resources.
In doing so, they change the environment. Access into their
lives, customs, and social values is gained by examining
environmental disturbances.

Archaeological sites on YPG are likely to be located near water
sources. Tinajas, seeps, and washes provided many essential
elements of life support conducive to human settlement, such
as potable water, food, hygiene, and defense. Base camps
were apparently located near wash systems, and small camps
or activity sites were located in wash areas, high ridge areas,
and on desert flatland (Marmaduke and Dosh, 1994).

Mountain bases and hilltops are also topographical indicators
of site locations. Most sites are located at elevations of 60 to
250 meters (200 to 800 feet). Rock overhangs and caves
offered shelter from the elements, protection from animal and
hostile outsiders, or served as lookout. Table 3-7 depicts the
distribution of cultural resource sites by topography, soil,
and vegetation on YPG.

TABLE 3-7
CULTURAL RESOURCE SITESBY ASSOCIATED TOPOGRAPHY, SOIL, AND VEGETATION
Topography # Sites | Percent Soil # Sites Per cent
Terrace 455 38 Sand, silt, gravel 235 58
Ridge 353 30 Desert pavement 155 38
Flats near wash 209 18 Gravel, cobbles 17 4
Mountain base 61 5
Riparian zone 4 0.5 Vegetation # Sites Per cent
Hilltop 32 3 Desert scrub 366 45
Flood plain 24 2 Creosote-bursage 188 23
w/cacti
Basin 3 0.1 Creosote-bursage w/ 128 16
trees & cacti
Desert tank 2 0.1 Creosote-bursage 128 16
Unknown 51 4 Riparian zone 4 0.5
Source: Yuma Proving Ground Cultural Resource Management Database (1995).
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Most archaeological sites at YPG are designated “no cultural
affiliation” as no diagnostic artifacts are found at these sites.
There appears to be no specific evidence of Paleolndian or
Achaic period sites on YPG, although sites of the Archaic
have been identified in the vicinity. Numerous prehistoric
sites have been designated “no ceramic” sites, and little has
been done to date these sites. Sites having ceramics are
generally associated with the Patayan.

Patayan refers to a ceramic-bearing prehistoric culture
centered in the Gila and lower Colorado River drainage. The
Patayan culture is dated between AD 700 and 1900 and
divided into three periods, Patayan I, Il, and Ill. Due to a
lack of excavated sites, the dating of the Patayan age cannot
be confirmed but is based primarily on pottery types,
particularly changes in the Lower Colorado Buffware (Waters,
1982).

Patayan sites and extensive trail systems occur on YPG. Refer
to the YPG Draft Resource Management Plan, Historical
Preservation Plan (1995) for a substantive discussion of YPG
prehistoric archaeology.

3.6.3 The Historic Period

3.6.3.1 Historic Native American Groups

The first European explorers into the lower Colorado River
area documented a fairly sedentary lifestyle for the Patayan
11l Yuman-speaking peoples. These groups apparently were
living in rancherias along the Colorado and Gila rivers, and
were exploiting the river terraces, and flood plain. They made
limited excursions into the uplands for hunting and gathering
(Marmaduke and Dosh, 1994). Architectural features were
generally low, semi-subterranean wattle-and-daub structures
with earthen roofs. Their houses appear to have supported
more than a simple nuclear family. Ramadas were also noted
and appear to have been the habitations of choice during
summer months (Marmaduke and Dosh, 1994).

The economic cycle of the early Yuman-speakers was
reconstructed in detail by Castetter and Bell (1951) and the
social organization and leadership roles by Forde (1931) and
Kroeber (1925). For more information, refer to those sources.

3.6.3.2 Europeans and Euro-Americans

The Spanish built two military colonies near the confluence
of the Gila and Colorado rivers in 1780. Both colonies were
destroyed in 1781 by an uprising of the Quechan people
(Santiago, 1998). Very few Spaniards ventured into interior
desert areas (Ross, 1923; Hoffman, 1984; Trafzer, 1974,
1975).

Mexico won independence from Spain in 1822. Mexican
soldiers seeking Apache raiders made brief sojourns into the
Arizona Territory, and hunters and trappers explored the area
for bounty (Trafzer, 1975). Otherwise, little exploration into
Arizona was conducted under Mexican jurisdiction. No
permanent settlements were established during this time.

In 1846, the United States declared war on Mexico, and some
military expeditions passed through the area on their way to
California. Two years later, by the Treaty of Guadalupe
Hidalgo, Mexico ceded to the United States all of Arizona north

of the Gila River. Government survey teams quickly entered
the area. Disputes arose over precise boundaries, and it was
not until the Gadsden Purchase in 1853, that the area south
of the Gila River became part of the United States.

After the United States acquired the Arizona Territory, several
expeditions were sent to survey the area. One, led by Edward
Fitzgerald Beale in the 1850's, convinced the U.S. Congress
that camels would save time and money in moving goods
across the desert.

Camels and two Egyptian camel drivers were imported, and
the expedition set out across the YPG area. Camels continued
to be used until the Civil War, when they were auctioned off
(Trafzer, 1974).

The first major group to settle the YPG area was miners. Gold
was discovered in California in 1849, and many forty-niners
settled in Arizona instead. Fort Yuma was established in
1849 at Yuma Crossing, on the California side. Fort Yuma,
originally named Camp Calhoun, and subsequently Camp
Independence, provided a haven for settlers and protection
for travelers to the gold fields. It was abandoned in 1851,
and reoccupied (and renamed Fort Yuma) in 1852. The area
encompassed today by YPG, however, still had no permanent
settlements (Hoffman, 1984).

The most intense occupation of the area occurred during the
late 1800’'s. Hundreds of mines existed, and a few (located
adjacent to YPG) are still producing today (Hoffman, 1984).
Some yielded large amounts of minerals, including gold, silver,
lead, and mercury. Names and ownership of mines changed
frequently, so records of many area mines are difficult to trace
or are no longer in existence.

The military presence began with establishment of the
California-Arizona Maneuver Area (CAMA) by General George
Patton in 1942. By that time, the War Department already
had an Engineer Board Desert Test Section in place at Yuma,
with testing occurring near Laguna Dam. Later in 1942,
Camp Laguna was established on present-day YPG, along
Laguna Road, west of U.S. Highway 95. Camp Laguna, and
other CAMA camps, were used as desert training areas during
World War Il. Laguna Army Airfield was established at this
time. In 1943, the Yuma Test Branch, under the operation
of the COE, began formal testing at Imperial Dam. Testing
operations at Laguna Dam were halted at this time. The
Yuma Test Branch tested bridges and other river crossing
and drilling equipment. The Yuma Test Branch also employed
an ltalian Service Unit, made up of former Italian prisoners
of war.

3.6.4 Cultural Resources Activities

The Army manages two classifications of cultural resources:
prehistoric and historic. Evidence of prehistoric site activity
at YPG includes features, tools, and associated debris used
by Native Americans. Prehistoric resources include isolated
artifacts and sites. Isolated historic finds and sites address
artifacts and evidence of activity that occurred after 16th-
century European contact. Post-Spanish contact activity
evidence and traditional Native sites, as well as non-Native
American cultural resources are classified historic. Evidence
of military and civilian activity from Spanish contact to present
is also classified historic.
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Figure 13. Areas Surveyed for Cultural Resources at Yuma Proving Ground.
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Since 1984, there have been 36 cultural resource
management activities, covering 29,483 hectares (73,708
acres), or approximately 8.8 percent of the installation area.
Surveyed areas are shown in figure 13. Surveyed areas did
not necessarily include areas of high site densities.
Environmental programs maintain an inventory of sites and
site specific information. As of 1995, the YPG Cultural
Resources Database contained 1,240 site records. The
content of each site record included general survey
information, site location, environmental data, site contents,
and assigned culture and period. Although none have been
specifically identified, traditional cultural sites may exist
within the installation’s boundaries. Hopi elders believe their
ancestors include prehistoric residents of this area.

3.6.5 Native American Cultural Concerns

Arizona is located within the desert southwest, the most
diverse of the Native American culture areas. Tribes within
this region are categorized into subgroups according to
language and cultural similarities. While several Native
American groups may have lived or traveled through the YPG
area in the past, presently three Indian reservations are
located within the vicinity of YPG. These are the Colorado
River Indian Reservation, the Fort Yuma Indian Reservation,

and the Cocopah Indian Reservation. The Colorado River
Indian Reservation is located north of YPG near Parker, AZ.
It is composed of Hopi, Navajo, Mojave, and Chemehuevi
peoples. Fort Yuma Indian Reservation, located along the
Colorado River north of Yuma, AZ, is set aside for Quechan
Indians. The Cocopah Indian Reservation is located along
the river near Somerton, AZ, south of Yuma. Thirty-one
Native American Tribes were sent letters about the RWEIS
and invited to public scoping meetings. Cultural resources
concerns were documented during scoping and are addressed
in this RWEIS. Native American cultural concerns included
differing opinions on artifact curation and the archaeological
process at YPG.

Yuma Proving Ground strives to involve all concerned Tribes
with the protection of cultural resources on the installation.
Consultation with the Tribes is through the environmental
programs office. Yuma Proving Ground recognizes the
sovereign status of the native communities, and contact is
conducted in a government-to-government relationship.

Yuma Proving Ground has access procedures in place in
accordance with Executive Order 13007. Tribes are invited
to participate in the consultation process concerning cultural
resources found on YPG.

U.S Army Yuma Proving Ground

56



3.7 SOCIOECONOMICS

Yuma Proving Ground is one of the largest employers in Yuma
County. The combined socioeconomic stability of the City of
Yuma and Yuma County is affected by YPG activities. This
section discusses the Yuma County socioeconomic
environment, including the social and economic setting,
environmental justice concerns, and the influence of YPG
personnel.

3.7.1 Social Setting

After the formation of La Paz County from northern Yuma
County in 1983, YPG became centered in both counties. The
City of Yuma is the largest urban center in the region. More
than 99 percent of the YPG civilian population resides in
Yuma County. Only 0.8 percent live in California (Wullenjohn,
1996).

Table 3-8 shows population demographics for the State of
Arizona and major cities and towns in Yuma County. In 1994,
the population in Yuma County was 119,650 persons. From
the period of 1990 to 1994, Yuma County grew by 10.67
percent or 12,755 persons. During the same time, the City
of Yuma grew by 8.7 percent or 5,227 persons.

3.7.2 Economic Setting

Three important economic factors in Yuma County are
agriculture, tourism, and military installations. The Federal
Government contributes approximately a third of the local
economy through its 13 agencies operating in the region
(Arizona Department of Commerce, 1995).

Tourist business, composed of Mexican visitors, winter
residents/visitors, and cross-country travelers, also adds
substantial revenues.

Before 1973, the predominant source of employment in Yuma
County was agriculture (40 percent), followed by the Federal
Government (31 percent), and then wholesale/retail
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employment (29 percent). Winter visitors flocked to Yuma in
large numbers beginning in 1973, due to the energy crisis
and availability trends related to goods and services. These
winter visitors substantially contributed to the area economy.

After 1986, wholesale/retail employment (31 percent) began
outdistancing Federal Government dominance (27 percent)
in the employment roles. Since 1986, the trend has grown
wider, and wholesale/retail growth rates in 1996 average 9.7
percent annually. The biggest increase in local economy has
been in taxable sales of items purchased by Mexican visitors
and winter residents/visitors. Table 3-9 shows the
contribution of the tourist dollar to the local economy. These
data reflect May 1994 through April 1995 statistics. During
this period, 15 percent of Yuma County taxable retail sales
originated from Mexican visitors, comprising 42.6 percent of
total tourist dollars (Norton Consulting, 1995). Visiting
military are classified within the tourist category.

The proving ground is an energetic consumer in the local
economy. It purchases both standard goods and services
and high technology items and services related to its mission.
The installation employs 6.4 percent of the Yuma County
workforce. Federal impact funds are provided to the local
community to help defray educational costs for dependents
of civilian and military employees. Over $178,000 in Federal
impact funds supplement state and county funds to operate
Yuma County schools. Higher education has also benefited
from YPG full-time students via tuition and supply costs as
well as state funds. Yuma Proving Ground maintains an
extremely effective working/living partnership with the
community through its participation in numerous local events
and activities. The wages of military and civilian employees
contribute greatly to the local economy through taxes, hiring
costs, and purchases. In FY95, 32 percent of YPG purchases
were made from Arizona businesses, and 18 percent were
made from Yuma County businesses. The total economic
impact of YPG on the community was assessed at $119.7
million in FY95 (Wullenjohn, 1996).

TABLE 3-8

REGIONAL POPULATION
Area 1980 1990 1994
Arizona 2,716,546 3,665,228 4,071,650
Y uma County 76,205 106,895 119,650
Major Communities
San Luis 1,946 4,212 7,910
Somerton 3,969 5,282 5,970
Wellton 911 1,066 1,075
Y uma 42,481 54,923 60,150
(Source: Norton Consulting, 1994)
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TABLE 3-9
TOURIST DOLLAR IMPACT
Tourism Component Dollars Per cent

U.S. Military (Army and Marine) $5,807,861 15
Mexican visitors $162,065,913 42.6
Winter residents/visitors $154,381,650 40.6
Other tourists $58,212,747 15.3
Total $380,468,171 100.0
(Source: Norton Consulting, 1995)

3.7.3 Environmental Justice

Executive Order 12898, Federal Action to Address
Environmental Justice in Minority Populations and Low-
Income Populations, requires identifying and addressing, as
appropriate, disproportionately high and adverse human
health or environmental effects of Federal programs, policies,
and activities on minority populations and low-income
populations.

Based upon Census Bureau projections for 1994, 119,650
individuals are residents of Yuma County, represented by all
races. Over 40 percent of the population claimed Hispanic
heritage. Based on 1990 census data, 20% of the population
of Yuma County was at or below the poverty level.

3.7.3.1 Native American Communities

There are three Native American Indian Reservations along
the Lower Colorado River in the vicinity of Yuma, AZ, and
Parker, AZ. These are the Cocopah Indian Reservation, Fort
Yuma Indian Reservation, and Colorado River Indian
Reservation.

The Cocopah are a Yuman-speaking people from the Colorado
River Delta. Today the Cocopah community straddles two
countries and four states: Arizona and California in the United
States and Sonora and Baja California in Mexico. The
Cocopah Tribal roll for 1995 was 799 members (Arizona
Department of Commerce and Cocopah Tribe, 1996). Most
of the Cocopah in the United States now live on three small
reservations in the Somerton area that were given to the Tribe
by President Wilson in 1917. A chairman, a vice chairman,
and three council members govern the community.

The Quechan Tribe is located on the Fort Yuma Indian
Reservation. The Tribal roll of 1995 contained 2,593
members. The original social and religious patterns of the
Quechan have been affected by government and missionary

activities, by intertribal and interracial marriage, and by
proximity to Yuma, AZ, which has grown rapidly in the past
several decades. A president, a vice-president, and a general
council of five members govern the Tribe. The Quechan
language remains the favored means of communication in
the over-60 age group, though almost all in this group are
bilingual. A majority of those in the 40 to 60 age group remain
fluent in Quechan, and a number of those in their 30’s, as
well as some in their 20's, are fluent to a usable degree.

The Colorado River Indian Reservation is home to four Native
American Tribes: the Mohave, the Chemehuevi, the Hopi,
and the Navajo. The largest of the four nations on the
reservation is the Mohave. The reservation is situated in a
valley along the California-Arizona border (in La Paz County,
AZ, and San Bernardino and Riverside Counties, CA). The
combined Tribe is governed by a council of nine members
and overseen by a Tribal chairman, secretary, and treasurer
who come from the council members. The Tribal roll showed
3,278 members as of April1997 (Make-Yeahquo, 1997).
Various languages are spoken on the reservation. The Mohave
speak a dialect of the Yuman language. The Chemehuevi
speak a dialect of Shoshone. Navajo and Hopi are spoken by
members originating from these two Tribes, respectively.

3.7.4 YumaProving Ground Personnel

As of September 1995, there were 1,963 personnel employed
at YPG. (Fiscal year summaries are found in table 3-10.)
The workforce is divided among military, civil servants,
contractors, and others. The military population
encompasses soldiers and marines permanently stationed
at YPG and a joint services cadre in the Military Free Fall
School. Soldiers assigned to YPG include those designated
as soldier operator-maintainer test and evaluators (SOMTE),
who play a critical role in testing as cannoneers, armored
vehicle drivers and gunners, airdrop specialists, and
mechanics.
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Yuma Proving Ground also hosts diverse tenant populations,
among them the Marine Corps Light Armored Vehicle Test
Directorate (LAV-TD) and the Military Free Fall School, a part
of the John F. Kennedy Special Warfare Center at Fort Bragg,
NC. The installation is also the winter home for the Army’s
Golden Knights precision parachute team. In addition, it
provides training areas, facilities and support for numerous
other Army and Marine Corps units throughout the year.

Affected Environment

Fluctuations in personnel statistics are attributable to
changes in mission objectives, testing workload, command
organization, specific tasking, and fiscal budgetary
constraints.

Many military and civilian retirees and their families reside
in the county to take advantage of the services available at
YPG. About 800 military and civilian retirees live in Yuma
County.

TABLE 3-10
Y PG PERSONNEL CLASSIFICATION
Classification FY 1991 FY 1993 FY 1995
Active Duty Military 264 308 347
Civil Service 1,117 941 970
Contractors 749 681 646
Total 2,130 1,930 1,963

Note: People on temporary assignment not included in these figures.
(Source: U.S. Army YPG Military and Civilian Strength Reports for FY91, FY 93, FY95)
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3.8 Lanp Use

Figure 14 shows land use surrounding YPG. The land base
of YPG is dedicated to military testing and evaluation that
requires most land to be reserved for firing ranges, impact
areas, mobility test courses, and drop zones. These types of
activities require large open areas with associated safety and
buffer zones. Compared to the enormous size of the military
operation areas, the four cantonment areas of the Laguna
Region (i.e., Main Administrative Area, Materiel Test Area,
Laguna Army Airfield, and Kofa Firing Front) use only a small
portion of the land. With few exceptions, real estate under
the control of YPG has the potential for military use (Hermann
Zillgens Associates, 1992). No proposed land acquisitions or
land disposals are associated with this EIS.

Potential conflicts arise in land use compatibility within the
installation. A significant impact would occur if land were to
be degraded to the point that it would be rendered unusable
for its current or planned use. Thus, the 200,000 hectares
(500,000 acres) of ranges and impact zones have not been
considered for any other use. Developing technology is
inadequate for rehabilitating these lands for alternate uses
(i.e., low density housing, mobile home parks, grazing).

The management of land use at YPG is guided by three goals:
to promote the most efficient and cost effective land use plan;
to promote compatible and future coordinated land use
decisions by Federal, State, county, and local agencies; and
to maximize the well-being and quality of life for installation
personnel and neighboring residents. Yuma Proving Ground
also manages land use through the Installation Compatible
Use Zone (ICUZ) noise management program. The ICUZ
program seeks to achieve compatible land use in areas around

military installations. The ICUZ program has been replaced
with the Environmental Noise Management Program (ENMP),
per 1997 revision to AR 200-1.

Yuma Proving Ground encompasses 339,377 hectares
(838,174 acres), of which 339,211 hectares (837,764 acres)
are controlled by the Army (table 3-11). There are 166
hectares (410 acres) of patented mines that are neither leased
nor controlled by the Army. In addition, the installation leases
3,062 hectares (7,562 acres) of state-owned land, and 130
hectares (320 acres) of privately-owned land. Off-post land
available to YPG totals 248 hectares (612 acres). This land,
available under various use permit arrangements, consists
of about 6 hectares (40 acres) at the Blaisdell Railroad Siding
Site and 6 hectares (40 acres) of electric transmission line
and other easements (YPG, 1995b).

Yuma Proving Ground also has airspace rights over 69,204
hectares (171,000 acres) of land within the Kofa National
Wildlife Refuge, in addition to airspace over all acreage within
the installation boundaries.

There are 29 unpatented mining claims under condemnation
action in which no acreage is involved. Based on action
initiated in 1977 by the COE, the BLM has determined that
the claims have no mineral value and are invalid. Final BLM
action is pending the outcome of the appeals (Marler, 1996).

A land use study found that YPG activity is generally
compatible with surrounding land use (Hermann Zillgens
Associates, 1992). The scattering of facilities, which is
common to all built-up areas, has created vast open spaces.
Land use plans should consider open spaces. Land use
designations ensure only compatible activities develop in
these open spaces. Civilian use of the installation does not

TABLE 3-11

TOTAL LAND UNDER CUSTODY AND CONTROL OF Y PG
Type of Transfer to Army Use Hectares | Acreagel
Public domain withdrawal (dated July, 1952 and October, 1983) 2 336,185 830,292
Public domain temporary use permit - Department of Interior 69,277 171,096
Land in-lease (State of Arizona) 3,062 7,562
Land in-lease (Private Ow nership) 134 332
License or use permit from other agencies (state and county) 9 23
Easements (purchase and condemnation) 4 9
TOTAL 408,671 | 1,009,314
! Rounded to the nearest whole acre.
2 Five unpatented mining claims are contained within the reservation boundary and included in total public
domain withdrawal acreage.

U.S Army Yuma Proving Ground
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Figure 14. Yuma Proving Ground and Adjacent Land Use.
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include mining. Hunting is only permitted within designated
areas. Yuma Proving Ground is officially closed to any other
civilian use of the range. There are small parcels of land
leased from the State throughout the installation. The leases
of these sections specify that YPG may use the land to conduct
activities consistent with the intended military use of the
installation.

3.8.1 Installation Use

Land areas are subdivided into the Cibola, Kofa, and Laguna
regions. Land use for each of the regions is described on the
following pages and listed in table 3-12.

3.8.1.1 Cibola Region Land Use

The Cibola Region, formerly referred to as Cibola Range,
comprises the western YPG leg. It contains the West
Environmental Test Area and the Castle Dome Heliport Annex
areas. The area is best described as composed of large plains
surrounded by mountains. Due to its size, isolation, and
natural barriers of the surrounding mountains, the Cibola
Region was developed for aircraft armament testing. The
Chocolate Mountains divide the Cibola Region into north and
south components. Most of the areas in this region have
compatible military purposes.

The North Cibola Range is used for static detonation,
conflagration testing of ammunition items, navigation system
testing, combat skills training, and testing aircraft armament
systems. The South Cibola Range has instrument drop zones
and two extraction zones. Parachute pack maintenance and
rigging facilities support the testing of airdrop and external
transport by helicopter.

North of the Cibola Region, the nearest town is Quartzsite,
located in La Paz County. Quartzsite is surrounded by BLM
land. The population of Quartzsite changes drastically
between October and April, when approximately three million
winter vacationers and retirees visit the area surrounding
Quartzsite. Unknowingly, some of these people camp on the
installation, thinking they are on BLM land.

3.8.1.2 Kofa Region Land Use

The Kofa Firing Range parallels U.S. Highway 95 to the east.
It provides a range length of 40 miles for direct and indirect
fire weapons. Yuma Proving Ground has over 400 firing
positions and 29 impact areas or mine fields. The NRC
restricted area is dedicated to firing DU penetrators. Most
other areas can accommodate multiple projects. The firing
front contains the primary firing positions, observation towers
and bunkers, and storage facilities for mission-oriented
explosives used during testing of artillery weapons and
ammunition. Range instrumentation includes high-speed
and tracking cameras, radar, and fuse chronographs.
Support facilities include environmental simulation facilities
such as rough-handling, transportation-vibration, drop
towers, temperature/altitude, temperature, humidity,
enveloping flame, dust, and salt fog chambers necessary to
perform ammunition safety tests. The restricted airspace
area covers the artillery firing range of the Kofa Firing Range
and has a surface-to-unlimited ceiling.

The East Arm is the north-south portion of Kofa Firing Range.
This relatively undeveloped area has an occasional single-
lane road, as well as tracks and trails passable by four-wheel-

TABLE 3-12
EXISTING L AND USE AREAS
Area Hectares Acres
Kofa Region
Kofa Firing Range 151,677 374,605
Cibola Region
Cibola Range Compl ex 183,908 454,206
Castle Dome Annex 349 862
Laguna Region
Main Administrative Area 452 1,117
Materiel Test Area 319 788
Laguna Army Air Field 496 1,224
Castle Dome Heliport 362 893
Kofa Firing Front 1,814 4,479
Total 339,377 838,174

U.S Army Yuma Proving Ground
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drive vehicles. A noise study conducted for the Kofa South
Direct Fire Range (refer to 3.9) concluded that noise from
military activities may reach the Muggins Mountains
Wilderness Area located south of the southern YPG boundary,
however, noise levels do not exceed the level allowed for
wilderness areas. Noise levels reaching the sparsely
populated areas adjacent to the installation are expected to
be below allowable compatibility levels. High dust dispersion
rates in the installation (U.S. Army Corps of Engineers &
Mittlehauser, 1994) decrease the movement of dust clouds
off the installation boundary. The southwestern portion of
the Kofa National Wildlife Refuge may occasionally be affected
by dust from military activities on YPG (U.S. Department of
the Interior, 1995). Smoke and obscurant testing are
conducted away from installation boundaries. A possibility
of ordnance debris exists on a portion of the Kofa National
Wildlife Refuge due to past military activities. Ordnance has
previously been recovered from the refuge. In the event that
UXO is discovered, the DoD is contacted for its removal (U.S.
Department of Interior, 1995).

3.8.1.3 Laguna Region Land Use

The Laguna Region includes the Materiel Test Area, which
houses the installation headquarters. The Main
Administrative Area, located within the Laguna Region, is
the only area that maintains its own formal land use plan.
The Main Administrative Area includes the following:

Family housing (officer/noncommissioned
officer) - comprises approximately 50
percent of the developed area.

Troop housing - one large barrack.

Officer housing - one wing of the Bachelor
Officer Quarters.

Community facilities - education center,
library, post office, family/community
center, commissary, guest house, chapel,
credit union, thrift shop, and nursery.
Service - utilities, storage, fire station,
engineering, maintenance, and
administrative services.

School - James Price Elementary School.
Medical - health clinic, dental clinic, and
veterinary clinic.

Security - sentry station, emergency
operations center, and evidence storage
building.

According to the 1992 Land Use Study, incompatibilities exist
in the Main Administrative Area where supply and
maintenance functions (industrial type) adjoin housing,
community, and recreational land use. An industrial-type
fence encloses the Main Administrative Area. Housing and
recreational facilities are separated from testing courses by
the fence and small hills.

Aircraft overflights originating from the Laguna Army Airfield
may have some noise impact on adjacent wilderness areas
such as Kofa National Wildlife Refuge and Muggins Mountains
Wilderness Area. However, the Arizona Desert Wilderness
Act of 1990 states, “Nothing in this title shall preclude low
level overflights of military aircraft, the designation of new
units of special airspace, or the use or establishment of

Affected Environment

military flight training routes over wilderness areas designated
by this title.” The BLM and the USFWS continue to cooperate
with the military in pursuing mutually beneficial
opportunities to protect the integrity of wilderness airspace
and the protection of natural resources (U.S. Department of
Interior, 1995).

3.8.2 Adjacent Land Use

For the most part, lands surrounding YPG are managed by
other Federal agencies (i.e., BLM, USFWS, AGFD) and are
undeveloped and sparsely populated. No major land use
conflicts or encroachments that could impair YPG's
operations have been found. Nonetheless, there may be some
areas which could develop problems if not closely monitored
(Hermann Zillgens Associates, 1992).

Federally owned land borders the installation on the north,
east, and west. A combination of private, State and Federal
land borders the south. Figure 14 shows extensive land
holdings by the USFWS for wildlife refuges. The Kofa National
Wildlife Refuge protects desert bighorn sheep habitat of the
Castle Dome Mountains, located between the East Arm (Kofa
Region) and Cibola Region. To the west, Imperial and Cibola
National Wildlife Refuges protect wetland and waterfowl
habitat along the Colorado River. Fisher's Landing and
Martinez Lake are recreational areas located in the Imperial
Wildlife Refuge. Bureau of Land Management land is
sandwiched between the refuges and YPG on all sides. Private
farming of the Wellton-Mohawk Irrigation District extends
along the south edge within the Gila River flood plain.

Present buffer zones along the installation boundary
represent the absolute minimum for accomplishment of YPG's
assigned missions. The Hidden Shores RV Village, a BLM/
private party recreation concession, is located adjacent to
the west side of YPG with access through YPG from U.S.
Highway 95. Information received from the BLM indicates
that private entrepreneurs are expanding and redeveloping
recreational facilities by developing a resort-type RV trailer
park with associated facilities (U.S. Department of the Interior,
1998). There are no incompatibilities between the
development taking place at Hidden Shores and baseline
activities at the Main Administrative Area, the area in the
Laguna Region closest to Hidden Shores.

Three recent property rezoning cases on the south side of
the installation may indicate a trend toward housing
development. Yuma County rezoned 40 acres north of Dome
Valley to one acre suburban ranch parcels (SR1) located one
mile south of YPG at Avenue 37E and Co. 4th St. The county
rezoned five acres north of Dome Canal to two-acre suburban
ranch parcels (SR2) at Avenue 17E south of Co. 2nd St. In
addition, 160 acres were rezoned to RA10 (rural area 10 acre
minimum) parcels between Avenue 17E and 18E between
Co. 2nd and 3rd St. There is no indication that population
pressure would cause community development to exceed
available land within the life of this EIS (15 years).

3.8.3 Off-Post Locations Land Use

U.S. Bureau of Reclamation manages Senator Wash
Regulating Reservoir. Portions of Death Valley used by YPG
and Imperial Sand Dunes are managed by BLM. Yuma
Proving Ground owns and operates rail spur and loading dock
facilities off site at Blaisdell, AZ, which is cut off from the
installation by BLM and private land. The BLM has issued a
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right-of-way for 40 acres for a portion of Blaisdell Railroad
Siding (BLM serial number AZA 30293). The 40 acres are
located in the NE1/4SW1/4 of section 28, T. 8 S., R. 21 W
(U.S. Department of the Interior, 1998). The roadway used
at Oatman Hill is paved highway.

3.8.4 Regional Recreation Resources

The Yuma and La Paz counties diverse physiographic
characteristics, sunny climate, and natural water resources
are ideal for outdoor recreation. The Kofa, Muggins, and
Castle Dome mountains, in the northern part of the area,
and the Tinajas Altas Mountains, in the southern part of Yuma
County, offer opportunities for camping, hiking, and small
game hunting.

The Gila and Colorado rivers offer year-round water activities.
The Colorado River provides fishing, swimming, rafting, and
sunning areas. Nearby BLM and USFWS wilderness areas
and neighboring wildlife refuges in the Cibola, Kofa, and
Imperial areas provide numerous places for picnicking,
camping, and hiking. The BLM'’s recreation complexes at
Squaw Lake and Senator Wash and the Hidden Shores
recreation concession offer areas for the outdoor enthusiast.
Martinez Lake and Fisher’'s Landing, which are within the

Imperial Wildlife Refuge, are also areas that can be used for
outdoor activities. Additionally, the BLM’'s La Posa and
Imperial Long-Term Visitor Areas (LTVAS) bring many winter
visitors to the area that enjoy facilities and amenities at YPG.
Yuma Proving Ground does not have areas for trapping,
hiking, or camping (except by hunters). Hunters may enter
and camp on YPG during designated hunting seasons if they
possess valid AGFD and YPG hunting licenses. Portions of
North Cibola, South Cibola, and the East Arm are designated
for this use.

During the spring months, the public is invited to view and
photograph parachute activities of the Army and international
military teams at Cox Athletic Field. “Military Appreciation
Days” are also held. A host of military activities are open for
viewing by the public, ranging from vehicle displays and air
shows, to a munitions firing exhibit. The Army provides
installation recreational activities/facilities to military
personnel and their family members. The facilities include a
community club, a skill development center, a theater, and
picnic areas. There are also athletic fields, tennis, handball,
and basketball courts, playgrounds, a gymnasium, a
swimming pool, a bowling center, and dedicated
administrative areas for youth recreation.

U.S Army Yuma Proving Ground
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3.9 Noise

Noise is considered a source of pollution because it can be a
public health hazard, causing hearing impairment and undue
psychological stress. Understanding some characteristics of
noise to evaluate noise impacts is important. Environmental
noise is not steady, but varies in amplitude from one moment
to the next. Furthermore, sound energy is radiated in all
directions from the source. As the area of noise exposure
increases, noise energy crossing each unit of area decreases;
i.e., noise weakens as it travels over long distances.
Additionally, natural ridges, hills, and bluffs act as noise
barriers reducing sound by 10 to 15 percent in valleys,
drainages, and all areas without line-of-sight positioning
(Barbaro and Cross, 1973).

Efforts taken on behalf of the transportation and construction
industries have helped lessen the potentially harmful impacts
of noise. Noise, as a nuisance is generally a common concern.
The amount of noise generated by a source can have very
different physiological and psychological effects depending
on the person exposed.

Noise control can be achieved by several methods including
isolation, suppression, and shielding. Local and national
laws generally dictate the noise control level. The Department
of Transportation (DOT), Housing and Urban Development
(HUD), and Occupational Safety and Health Administration
(OSHA) have established guidelines on the permissible
amount of noise to which an individual may be exposed.
These guidelines help protect individuals from harmful effects
of noise and the potential impairment.

Generally, land surrounding YPG is undeveloped and sparsely
populated. Noise is generated from a variety of sources;
transportation and firing activities are the main sources of
noise on YPG.

Affected Environment

At YPG, ambient noise (baseline noise when the installation
is not in operation) is associated with natural sources such
as wind and with helicopter flights from MCAS Yuma and
AGFD wildlife surveys, Luke Air Force Base jets flying
overhead, commercial air traffic, and traffic on U.S. Highway
95. Impact criteria are defined in 32 CFR 650.168. Table 3-
13 summarizes noise zones.

As early as 1951, the Army sought a Letter of Permission
from USFWS to accommodate noise incompatibilities. The
letter allows noise to travel onto the Kofa National Wildlife
Refuge from an artillery impact area close to the refuge
southern boundary (Vander Zyl, 1987). This noise is muffled
and typically non-intrusive.

The Noise Control Act (1972) was enacted to promote an
environment free from noise that jeopardizes public health
and welfare. The act states that Federal agencies “(1) having
jurisdiction over any property or facility, or (2) engaged in
any activity resulting, or which may result, in the emission
of noise, shall comply with Federal, state, interstate, and local
requirements . . .” [Section 4(b)]. In Section 6 of the act, the
EPA Administrator is directed to establish noise emission
standards for products and to prescribe regulations for such
products. Yet, in Section 3, Congress excluded any military
weapons or equipment designed for combat use from
definition of a product.

In a 1989 memorandum, the Office of Judge Advocate General
stated that “ . . . the correct Army policy with respect to the
Noise Control Act is that all Army activities should endeavor
to comply with all Federal, state and local requirements
respecting the control of noise as stated in Section 4(b) of the
Act, unless to do so would conflict with the Army’s mission.
The obligation to comply with state and local noise laws arises
out of the Army’s policy of cooperation on environmental
matters generally” (United States Army Environmental
Hygiene Agency, 1991).

TABLE 3-13
INSTALLATION COMPATIBLE USE ZONES(ICUZ)

ICUZ c-weighted day-night sound

level (CDNL) in decibel (dB)

Description

I < 65dB

Noise levels are acceptable and there is no
conflict with all land use.

[ >65and < 75dB

Noise levels are unacceptable for sensitive land
use, i.e., hospitals, schools, and residences.
Compatible with business.

[l >75dB

Unacceptable for use other than some industrial
and commercial activities.
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To reduce noise impact, the Army established the ICUZ noise
management program at all major commands and
installations (AR 200-1, 7-5). The ICUZ is a concept of
achieving compatible land use in areas around military
installations. The purpose of ICUZ is to prevent incompatible
development in high-noise exposure areas, and to protect
the operational capability of the installation (United States
Army Environmental Hygiene Agency, 1991). The program
sets up Army policy on land-use planning. An active ICUZ
program is aimed at protecting present and future operational
capabilities of an installation. Encroachment problems may
be caused by land uses that are not compatible with existing
and future noise environments, or noise environments that
are not compatible with existing and future installation land
uses.

A worst case noise analysis was conducted for the Kofa South
Direct Fire Range (Gutierrez-Palmenberg, Inc., 1996e). The
study analyzed noise levels from large caliber weapons firing
during tests. Land directly north, east, and west of the Kofa
South Direct Fire Range is used exclusively for military tests.
No sensitive noise receptors lie in these directions for several
miles. The Muggins Mountain Wilderness Area, located about
four miles southeast, has been tentatively identified as a
sensitive noise receptor area. The study concluded that the
wilderness area is not impacted by noise generated from the
range. Other potential noise sensitive locations are unaffected
by noise from the firing range.

3.9.1 Noisein the Kofa Region

This region is essentially void of personnel. People operating
firing ranges are required to wear hearing protection. Noise
from aircraft is comparable with noise generated from firing
activities. Other sources of noise are barely distinguishable
from background noise levels.

Outdoor day-night sound levels in the wilderness area are
within acceptable ranges. Any gun bursts or high-explosive
projectile impacts heard in the wilderness area sound like
distant, muffled thunder. The Arizona Desert Wilderness
Act of 1990 anticipated the possibility of incidental noise
beyond the boundary of a wilderness area. The act specifically
states that “ . . .the fact that non wilderness activities or uses

can be seen or heard from areas within a wilderness area
shall not, of itself, preclude such activities or uses up to the
boundary of the wilderness area.”

3.9.2 Noiseinthe Cibola Region

The Cibola Region does not have administrative facilities
where human receptors are found. Any human receptors in
this area are personnel involved in testing and training
activities. Personnel involved in these activities are
safeguarded from high noise levels by way of standard
operating procedures and personnel safety training. No
permanent human receptors are identified in the Cibola
Region.

3.9.3 Noiseinthe Laguna Region

Laguna Region includes and is adjacent to populated areas.
Aircraft activities may have adverse impacts on these
populated areas, especially areas next to the Laguna Army
Airfield. Helicopters operate throughout range airspace
producing noise levels as high as 97.3 dBA at 61 m (200 feet)
above ground level, in remote areas or during landings, to
roughly 85 dBA while transiting the range. Though a single
aircraft overflight may exceed the OSHA standard of 115 dBA
at which humans experience pain, such events would not
exceed the maximum time limit of 15 minutes for exposure
above 115 dBA (U.S. Department of the Army, 1995). No
firing activities take place in this region. Noise from YPG
aircraft flying off the installation is not a serious problem
because thay are generally at signficantly higher altitudes
than when on the installation.

Test missions involving aircraft are mainly conducted within
the installation boundaries, primarily in the Cibola Region.
Aircraft used by the Military Free Fall School fly over the
Imperial National Wildlife Refuge. The aircraft are low speed
and are not expected to exceed noise standards.

3.9.4 Noise in Off-Post Locations

There are no permanently populated areas in off-post
locations. No installation aircraft takeoffs and landings or
firing activities are involved with off-post testing and training.
Other sources of noise may be evaluated based on public
complaints.

U.S Army Yuma Proving Ground
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3.10 Hazarpous Susstances AND WASTE MANAGEMENT

Hazardous substances are defined within certain laws and
regulations to have specific meanings. For this RWEIS, a
hazardous substance is any one of the following: any
substance designated pursuant to Section 311(b)(2)(A) of the
CWA; any element, compound, mixture, solution, or
substance designated pursuant to Section 102 of
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA); any hazardous waste having the
characteristics identified under the Resource Conservation
and Recovery Act (RCRA); any toxic pollutant listed under
Toxic Substances Control Act (TSCA); any hazardous air
pollutant listed under Section 112 of the CAA; or any
imminently hazardous chemical substance or mixture with
respect to which the EPA Administrator has taken action
pursuant to subsection 7 of TSCA. A list of hazardous
substances is found in 40 CFR 302.4. [Refer to section 3.13.3
for a discussion on solid waste management units (SWMU'’s).]

Environmental programs at YPG uses aggressive management
practices to minimize use of hazardous substances and
reduce resulting waste streams. Strict spill prevention
requirements offer additional protection to human health and
the environment.

At YPG, industrial processes, routine maintenance activities,
testing, and support activities are the primary operations
using hazardous substances and generating wastes.
Additional hazardous substances present at YPG are lead
and asbestos. Renovation of residences and other buildings
are gradually eliminating these materials from buildings on
YPG.

3.10.1 Hazardous Substances Management
Gasoline, diesel, and chlorine are substances present at YPG
in large amounts. They are stored at quantities above
reporting limits. They are reported in the Tier Two Emergency
and Hazardous Chemical Inventory submitted to the Arizona
Emergency Response Commission and the local Emergency
Planning Committee. Submission of the Tier Two form is
required by the Arizona Emergency Planning and Community
Right-to-Know Act (EPCRA), which implements Title 11l of the
Federal Superfund Amendments and Reauthorization Act
(SARA) of 1986.

The purpose of the Tier Two form is to provide state, Tribal,
and local offices and the public with specific information on
hazardous substances present at YPG during the previous
year.

Yuma Proving Ground is required to submit the Facility
Annual Report (FAR) to ADEQ. In this report, YPG reports
the quantities, nature, and disposition of generated hazardous
waste and the efforts taken to reduce the volume and toxicity
of hazardous waste in comparison to previous years.

Hazardous substances are stored according to Army
regulations and all applicable Federal, State, and local
ordinances. For a listing of hazardous substances stored
on-site, review SPCCP and ISCP (Gutierrez-Palmenberg, Inc.,
1997c). The following paragraphs address potentially
hazardsous substances used at YPG.

Affected Environment

3.10.1.1 Fuels

Fuels are stored, transferred, and transported on the
installation. Fuels are stored in ASTs and USTs. There are
currently 18 aboveground storage tanks with a total capacity
of 606,946 L (143,486 gallons). The bulk of these tanks
contain fuel oil, used oil, aviation fuel, gasoline, or diesel
fuel. Many of the ASTs have some form of secondary
containment structure. There are 51 USTs that primarily
contain heating oil or gasoline. The total storage capacity of
USTs is 511,043 L (120,814 gallons). Yuma Proving Ground
conducted leak testing of all USTs under a POL contract
between 1991 and 1995. Under EPA regulations, facilities
with USTs are required to replace them or to install corrosion
protection and spill/overflow prevention technology. Yuma
Proving Ground is in the process of removing remaining USTs.

3.10.1.2 Petroleum Products

The majority of POLs are stored in large storage tanks (either
above or below ground). However, small amounts are stored
in individual sites scattered through industrial working areas
for use as necessary in maintenance and repair of vehicles.

Used oils are poured into a labeled 55-gallon drum and set
aside to recycle. For the most often used materials, such as
fuels and lubricants, substantial changes in the amounts
used have not occurred from 1991 to 1995 (Gutierrez-
Palmenberg, Inc., 1997c).

3.10.1.3 Solvents

Solvents are used in parts cleaning during routine
maintenance of vehicles and weapons systems. Most
maintenance activities use Safety-Kleen® solvent. Safety
Kleen® cold degreasing tanks are located in seven buildings.
Each degreasing tank is equipped with a solid stream
dispensing nozzle and an interior drain rack. Safety Kleen®
solvent is reclaimed by Safety Kleen® Corporation on a
quarterly basis. Environmental programs maintain pickup
manifests.

Another solvent used at YPG is PD680 (Stoddard solvent).
Each PD680 solvent tank is a cold cleaner immersion tank
with enclosed design. The solvent PD680 is used in aircraft
and vehicle maintenance.

3.10.1.4 Ordnance

As an Army testing facility, YPG stores, utilizes, and destroys
considerable quantities of propellants, explosives, and
pyrotechnics (PEPs). Additionally, small quantities of oil,
paint, and acetone are consumed. Industrial radiography
for examination of ammunition consumes photographic
chemicals and hydraulic fluids. There are numerous storage
facilities located on the Kofa Firing Range, as well as a facility
for the preparation and modification of all calibers of
ammunition, including experimental munitions and small
rockets. This facility can store four-and-a-half tons of
explosive items.

Kofa Firing Range is used for artillery, mortar, and munitions
testing. Gun positions are both fixed and temporary.
Approximately 67 percent of completed testing is
accomplished on this range. The other major range on YPG
is Cibola Range, which supports aircraft armament testing.
Tested systems include rockets, cannons, and an array of
other armaments.
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The heavy use of live-fire testing ranges for military weapons
results in large amounts of UXO, that for the most part, must
be cleared by Explosive Test Operator (ETO) experts. Special
techniques are required and regular sweeps of the ranges
occur. However, significant quantities of UXO remain in both
ranges.

3.10.1.5 Pesticides and Herbicides

Application of pesticides and herbicides varies. Annual
consumption is tracked via the Pest Management Report
(Form DD1532) as shown on table 3-14. An inventory of
chemical pesticides and herbicides is maintained in Building
404. Pesticides and herbicides are stored on a concrete spill
containment pad within a fenced complex. Additional
information on pesticides and herbicides, as well as a copy
of the inventory are in the SPCCP and ISCP (Gutierrez-
Palmenberg, Inc., 1997c).

All Material Safety Data Sheets are available with the chemical
inventory. Pesticides and herbicides are registered with EPA,
and containers are properly labeled in compliance with the
Federal Insecticide, Fungicide, and Rodenticide Act: Part Il
(FIFRA) registration and labeling requirements. Pesticide and
herbicide use is kept to a minimal level. The chemicals are
only mixed in quantities needed for application.

3.10.1.6 Asbestos

Yuma Proving Ground is currently surveying approximately
500 buildings for asbestos. The last survey conducted in
1989 (Schrader Architects, 1989), revealed the presence of
asbestos in 67 buildings. A separate survey must be carried
out before any renovation or demolition work is done.

Asbestos abatement during construction and renovation is
implemented per Asbestos Hazard Emergency Response Act
(AHERA) regulations. Asbestos is managed according to the
draft Yuma Proving Ground Asbestos Management Plan.
Under new regulations, most buildings would be presumed
to contain asbestos, unless proven otherwise. Ongoing
asbestos abatement would be needed.

3.10.1.7 Lead

A lead abatement survey has been completed for the general
housing area and older industrial buildings. A Lead-Based
Paint Management Plan was completed in 1995 (Gutierrez-
Palmenberg, Inc., 1995a). The plan is followed prior to and
during renovations to housing and administrative facilities.
Renovation wastes are disposed of after determination of the
quantity of lead in the paint through laboratory analysis.

3.10.1.8 Polychlorinated Biphenyls and Other
Chemicals

The only known polychlorinated biphenyls (PCB’s) at YPG
are in transformer oil. As transformers are received at the
Directorate of Public Works (DPW) complex, the oil is sampled
and tested by a lab. While awaiting lab results, transformers
are kept on plastic spill crates placed on the concrete spill
containment pad of the DPW complex. As of April 1997, all
known transformers containing PCB'’s have been disposed of
and replaced with non-PCB transformers (McGee, 1997).

Small amounts of chemicals also are stored at individual sites
throughout the industrial working areas for use as necessary
in maintenance and repair of vehicles. For more information
on chemical storage, reference the SPCCP and ISCP
(Gutierrez-Palmenberg, Inc., 1997c).

TABLE 3-14
PESTICIDE USAGE

Chemical CAS# Quantity (1995)
Hydramethylon 67485-29-4 318 ounces
Diazinon 333-41-5 23.5 pounds
Chloropyrifos 5598-13-0 3197 gallons
Permathrin 52645-53-1 133 gallons
Carbaryl 63-25-2 5320 gallons
Resmethrin 10453-86-8 79 gallons
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3.10.2 Hazardous Waste Management

3.10.2.1 Hazardous Waste Storage Facility
Hazardous wastes generated at YPG have been managed
successfully using the existing HWSF located in the Laguna
Region. Hazardous wastes and expired hazardous
substances accumulate at this location while awaiting
disposal. No wastes from outside YPG are accepted at the
HWSF. No treatment is conducted and no wastes are
disposed of at the HWSF.

Yuma Proving Ground has a thorough tracking system for
all hazardous wastes generated through industrial activities.
First, the generator logs into the HWTS and produces a waste
analysis sheet based upon laboratory analysis, generator
knowledge, or material safety data sheets. This analysis is
reviewed and approved by the installation environmental
coordinator (IEC) for turn-in to HWSF, located in Buildings
2668-2677. (Each storage pad is numbered as a separate
building.) The Directorate of Logistics then generates a DD
Form 1348-1 for turn in to the DRMO, where the waste is
again temporarily stored. Environmental programs prepare
shipping manifests. Finally, licensed disposal contractors
pick it up. This system allows detailed tracking of hazardous
waste during the entire disposal process.

3.10.2.2 Open Burn/Open Detonation Management
Unit

Open burning/open detonation is a means of demilitarizing
many explosive items, decontaminating large metal objects,
and reducing most combustibles to a smaller volume. Open
burning/open detonation is normally the safest method
currently available for the effective destruction,
decontamination, and treatment of explosives and explosive
wastes. The Kofa OB/0OD fenced area measures
approximately 2,200 m (7,000 feet) north-south by 2,100 m
(7,000 feet) east-west. The site active area containing the
trenches and pads is about 10 hectares (25 acres) and is
buffered by an 80 hectares (200 acre) area devoid of
vegetation. It is an open-air facility.

The OB/0OD management unit is a large cleared area
consisting of open trenches and two open-burn, concrete pads
with three pans each. The pads and pans are used to treat
(by burning) excess propellant and ammunition-related
materials. Propellant and powder are carefully loaded in burn
pans located on each pad. The material is ignited and left to
burn completely. Lead contaminated ash is collected from
the pans and pads for disposal as hazardous waste. The
OB/0OD facility is operated in accordance with a RCRA Part
B Interim Permit. The regulatory authority is ADEQ.

The OB/0OD management unit is a satellite accumulation
area. No waste explosives (EPA Hazardous Waste Code D0O03)
are stored at the OB/OD treatment facility. All waste
explosives are destroyed by OB/OD treatment. Waste ash is
a by-product of burning M1 propellants. Waste ash (EPA
Hazardous Waste Code D008) is accumulated in a 55-gallon
drum and temporarily held on the OB/0OD treatment facility,
inside the safety bunker approximately 1 km (0.6 miles) from
the burn pads and trenches, f